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Mr. Campbell, 

The attached design plans and construction specifications are submitted for your review and approval 
addressing the development of a lined Intermediate Tailings Disposal Facility (ITDF) located 
approximately one-half mile east of the existing tailings facility at the CS Mine near Milford, Utah. At 
this time we are only submitting the permit application for the eastern segment of the ITDF. A permit 
modification will be submitted later this year for development of the adjoining drainage to the west of this 
facility, the west ITDF starter dam along with their eventual merger into a singular facility with 
subsequent upstream lined raises. 

As the drawings show, we are proposing the use of 40-mil HDPE material similar to the existing 
permitted tailings facility. This phased facility development is shown in the accompanying drawing 
package and discussed in the attached report to allow an orderly and sequential development of the 
overall ITDF. A separate but identical package is being submitted to Mr. David Marble, P.E. at the 
Division of Water Rights as a permit application to construct the starter dam required for the facility. 

Should you have any questions, please do not hesitate to call me at (801)-270-9400 or my cell (801)-243-
9603. 
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1.0 EXECUTIVE SUMMARY 

The site owned and operated by CS Mining is located approximately 8 miles northwest of 

Milford, in Beaver County Utah. Additional long term tailings storage capacity will be required 

to continue operations. The expansion will consist of phased construction of a new tailings 

impoundment located approximately 1/2 mile southeast of the beneficiation facility. The areas 

proposed for development are located in two small drainages east of the existing plant site. 

Proposed development will consist of two impoundments (West and East) collectively known as 

the Intermediate Tailings Disposal Facility (ITDF) constructed with starter dams and 

subsequently raised using upstream construction methods. This permit application will focus 

only on the east starter dam and discuss future development of the ITDF with the second starter 

dam and subsequent raises for informational purposes. 

Construction of the ITDF is to be broken up into four distinct phases. Starter dams will have 3 

horizontal: 1 vertical (3H: IV) upstream/interior slopes and 2H:1V downstream/exterior slopes 

and will be fully lined with a smooth 40 mil high density polyethylene (HDPE) liner. Subsequent 

upstream raises will have 1.5H: IV upstream slopes and 2.5H: IV downstream slopes and are 

designed to be lined with a geocomposite liner (GCL). The GCL will also line the raised 

sideslopes of the impoundments and transition to a HDPE liner in the areas projected to contain 

supernatant (free waters) prior to recovery and recycle to the mill. For upstream raises, a 

geofabric will be placed atop the tailings beach to facilitate initial raise fill placement functioning 

to both separate and minimize tailings displacement during initial fill placement. 

All the embankments associated with the proposed impoundment will consists of locally derived 

soils and have a 20 ft. wide crest for vehicle access. Source of borrow soils to be used for the 

proposed starter dams and subsequent expansion will be developed within the proposed 

impoundment basin and immediately north and slightly west of the existing facility. All borrow 

materials will be composed of residual, highly weathered and decomposed granodiorite that 

underlie the ITDF sites and the adjacent areas. Portions of the borrow material will be developed 

from a ridge area that separates the two drainages. 

Clarified supernatant will collect in the pond before recycle and reuse in plant processes. 

Impounded clarified waters will be recovered and pumped back to the beneficiation facilities 

using the same or similar floating barge and piping system currently being employed at the 

existing tailings operations. 
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The purpose of this report and Permit Application is to demonstrate the technical feasibility of 

the proposed impoundment facilities and present detailed engineering plans supporting the 

proposed design approach. 

NOTICE: The scope of services provided within this report are limited to the assessment of the subsurface 
conditions at the subject site. The executive summary is provided solely for purposes of overview and is not 
intended to replace the report of which it is part and should not be used separately from the report. 
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2.0 INTRODUCTION 

2.1 PURPOSE AND SCOPE OF WORK 

This report presents the results of a geotechnical investigation and analyses conducted for the 

proposed expansion of CS Mining's tailings management operations through the development of 

a new facility designated as the Intermediate Tailings Disposal Facility (ITDF). A site 

investigation of site stratigraphy and geotechnical characterization of the proposed borrow 

materials was performed as a basis for development of the proposed design. Analysis of existing 

tailings beach materials from the flotation tailings pond was performed by IGES as presented in 

their report dated June 13, 2013, relevant portions of which are included as an appendix to this 

submittal. This expansion design will serve as the basis for the application for a new Ground 

Water Discharge Permit and associated construction permit to be administered by The Utah State 

Department of Environmental Quality, and an application for a Dam Safety Permit to be issued 

by the Utah State Engineer, Division of Water Rights. The recommendations contained in this 

report are subject to the limitations presented in the "Limitations" section of this report. 

2.2 PROJECT DESCRIPTION 

The ITDF will be developed sequentially by construction of the east starter dam followed by the 

west starter dam as tailings are initially placed to the east, then west of a natural ridge which 

separates two basins. Tailings will be placed in the east basin during construction of the west 

basin. A series of 10 ft raises will be constructed atop each of the starter dams as the basins fil l 

with tailings. After tailings fill reaches an elevation of 5815 ft, the two separate basins will 

function as a single larger basin. The combined facility will ultimately occupy approximately 72 

acres in total and have the capacity to contain 6.7 million tons of mill tailings. Tailings will be 

deposited into the impound using a managed discharge approach in order to build a tailings 

beach along the upstream dam faces to allow expansion using upstream methods with four 

subsequent 10 ft. raises. This approach to managed deposition will cause the clarified 

supernatant pool to be developed in the northern reaches of the basin(s) where clarified waters 

will be recycled to the mill using a floating barge pumping system similar to that currently 

employed at the existing tailings operations. 

The proposed ITDF development will be sequential, initiating with development of the east 

drainage starter dam and basin lining. The east starter dam will be constructed to a crest 
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elevation of El. 5820' and have a minimum crest width of 20 feet. Downstream slopes will be 

2H:1V with upstream slopes constructed at 3H:1V to facilitate lining. The basin liner will be 

fusion welded smooth 40 mil high density polyethelene (HDPE). Side slope of the basin will be 

graded to 3H: IV or flatter in order to develop borrow for starter dam construction and facilitate 

liner deployment and installation. The exposed decomposed granodiorite will be graded and 

compacted to form a suitable base for liner installment. 

Portions of a ridge that currently separates the east and west drainages that form the ITDF will be 

excavated as an additional source of borrow material for the east starter dam. The entire east 

basin will be grubbed to remove existing vegetation. The thin veneer of topsoil and underlying 

residuum approximately 12 inches in thickness will be removed and stockpiled for future 

reclamation activities. The foundation within the dam footprint will be overexcavated to between 

5 and 12 feet, extending to the underlying weathered bedrock, placed and recompacted to form a 

structural foundation for the starter dam. 

A perimeter road will be cut at the perimeter of the impoundment to facilitate liner installation 

and anchor trench development as well as future line expansion and early tailings facility access. 

Ultimately an access road will extend around the facility for maintenance purposes, pipeline 

management and subsequent raise development. The road around the north perimeter of the 

ITDF will facilitate installation and maintenance of the required tailings distribution and recycle 

water pipeline. The upslope edge of the road will form a channel to divert and manage upland 

surface water runoff from the approximate 84 acre watershed. Incident precipitation will be 

contained within the ITDF. 

Perimeter discharge of the tails would commence from the starter dam crests to facilitate 

upstream raises, thereby creating a clarified pool to the north while allowing tailings adjacent to 

the embankments to dry out. Key physical parameters for the initial phases of the proposed ITDF 

construction are summarized in the following table. 
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Parameter Units East Dam West Dam Combined ITDF 

Maximum Starter Dam Height Feet (elev) 111 (5820') 48 (5830') 

Starter Dam Fill Requirement c.y. 415,000 151,000 566,000 

Initial capacity c.y. 1,181,600 465,600 1,584,200 

Initial Basin Area acres 29.8 17.2 47 

Upslope Diverted Drainage 

Area 
acres 11.2 72.7 83.9 
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3.0 METHODS OF STUDY 

3.1 GEOLOGIC INVESTIGATION 

The geologic conditions for the general area have previously been investigated and discussed by 

R. J. Bayer, P.G.1 (2014) in the GWDPA and are included herein by reference. 

3.2 SUBSURFACE INVESTIGATION 

Geotechnical conditions were explored throughout the site, locations are shown on the 

Exploration Location Map on Plates A-2a and A-2b. Three borings were advanced by IGES, Inc. 

to obtain rock cores of Granodiorite and evaluate competency of near surface bedrock. IGES 

borings were advanced from 35 to 50 feet below ground surface (bgs). One additional boring was 

advanced by CS Mining to evaluate deeper rock characteristics to 200 feet bgs. 36 Test Pits were 

excavated with a backhoe. Geophysical surveys were conducted to evaluate continuity of 

surficial soils and quality of bedrock based on Shear Wave Velocity. One study was conducted 

atop the ridge that separates the east and west basins to investigate the feasibility to excavate 

these materials as a borrow source for dam construction. Results of the survey indicate that 

suitable borrow may be developed in the ridge area to a depth of 20-30 feet or more without the 

need to blast. A second shear velocity profile survey was conducted beneath and downstream of 

the east starter dam footprint to confirm foundation competency. 

Site soils are generally Well to Poorly Graded SAND with silt or Silty SAND in the upper 8 to 

10 feet. The surficial soils are underlain by a highly weathered Granodiorite grading to 

competent bedrock at approximately 30 feet. 

IGES Inc. conducted the subsurface investigations of potential borrow sources on March 7, 2013, 

March 26, 2013, and August 7, 2013. Exploration of the subsurface soil was accomplished by 

excavating test pits in potential borrow areas. Test pits were excavated by CS Mining staff under 

the direct supervision of IGES with test pits being logges by IGES and samples being taken for 

future laboratory evaluation. All test pits were backfilled using excavated materials at the 

conclusion of logging and sampling. Bedrock conditions were investigated by IGES by 

advancing borings B-1 through B-3, from which rock cores were obtained, on August 13, 2013. 

1 Ground Water Discharge Permit Application for CS Mining, LLC, Solution Ponds and Intermediate Tailings 

Disposal Project, January 30, 2014 prepared by R. J. Bayer Professional Geologist, LC. 
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Geophysical surveys were conducted on August 20 and December 3, 2013. Surveys confirmed 

that site soils extended to approximately 8 to 10 feet below ground surface, underlain by highly 

weathered bedrock grading to competent bedrock at approximately 30 feet below site grade. The 

approximate locations of the explorations completed are shown on the Exploration Location Map 

(Plates A-2a and A-2b). The materials encountered during our investigations are presented on the 

Boring Logs, Plates B-1 through 4 and on the Test Pit Logs, Plates B-5 through 40. The key to 

USCS Soil Symbols and Terms and the Key to Rock Properties are located on Plate B- 41 and 

42. Geophysical Survey results are presented in Appendix B. 

Bulk samples were obtained from the materials encountered in the test pits. Bulk bucket samples 

of potential borrow materials were collected in 5 gallon buckets and sealed with air tight lids for 

preservation. All investigation activities and sampling were performed under the direction and 

supervision of an experienced IGES geotechnical engineer, with the exception of the ITDF 

boring performed by CS Mining. 

3.3 LABORATORY INVESTIGATION 

In order to assess the stability of proposed embankments, site stratigraphy and strength properties 

of borrow materials were determined. Representative soil samples were tested in the laboratory 

to evaluate pertinent physical and engineering properties. Laboratory soil tests consisted of 

moisture, gradation analyses, Atterberg limits tests, laboratory compaction, triaxial compression, 

direct shear, pinhole dispersion and hydraulic conductivity tests to aid in characterizing the soils 

and to develop design parameters for our stability and seepage analyses and for correlation 

purposes. Strength tests were performed on recompacted bulk samples of proposed borrow 

materials. The results of the laboratory tests are presented in Appendix C. 

Bulk bag and bucket samples were taken from the test pits. Samples were preserved in the field 

and returned to the laboratory for confirmatory classification and laboratory testing. Moisture 

density relationships were developed according to the standard Proctor method (ASTM D698B). 

Bulk samples were remolded to simulate constructed site conditions for use in strength, 

permeability, and dispersion testing. A series of strength tests were performed on recompacted 

and remolded bulk samples of potential borrow fill. Consolidated Undrained with pore pressure 

measurements (CUPP) triaxial tests were performed to determine total stress and effective stress 

strength parameters. Direct shear tests were performed to determine the effective friction angle 

((J)') and cohesion intercept (c") of selected samples. 
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4.0 GEOLOGIC CONDITIONS 

4.1 GEOLOGIC SETTING 

The site is located immediately south of the Beaver Lake Mountains within the Warm Springs-

Pioche-Marysville Mineralization Belt (Rowley, et al, 1979). Surficial soils are primarily 

composed of decomposed Granodiorite, overlying highly weathered grading to competent 

Granodiorite. The project area can be described as having 2 to 12 feet of alluvium overlying 

diotitic bedrock. Some faulting exists in the area, but no evidence of faulting in the area is 

reported in the literature or by CSM geologists. 

Location ofthe site is at Latitude N 38E 28' 51", Longitude W 113E 07'03" 

There is no surface water, with the exception of that contained within the existing tailings 

impoundment, in the general area. Other than minor groundwater in fractures, groundwater is 

reported to be at depths greater than 100 feet. 

4.2 SEISMICITY 

The spectral accelerations mapped as a part of NEHRP/NSHMP generally correspond to a "firm 

rock" site, known as Site Class B. To account for site effects, the PGA is typically modified 

using a site coefficient that varies with the magnitude of spectral acceleration, distance to seismic 

source, and the harmonic mean of the shear wave velocity of earth materials in the upper 30 

meters, Vs

30. 

Based on available laboratory data and estimated shear wave velocities the soils underlying the 

site are classified as Site Class C ("very dense soil and soft rock"). 

The 2PE50 accelerations were calculated with the aid of the USGS Seismic Hazard Curves and 

Uniform Hazard Response Spectra v. 5.1.0 application. Data from the probabilistic hazard curve 

for the 2% probability of exceedance in 50 years was used to calculate the acceleration for 

evaluating seismic stability of the proposed impoundment expansion. The 2PE50 ground motion 

for the site, corrected for site class, has been established as 0.26 g. Details of this analysis are 

included in the Appendix on Plate E-1. 
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4.4 OTHER GEOLOGIC HAZARDS 

Geologic hazards can be defined as naturally occurring geologic conditions or processes that 

could present a danger to human life and property. The only potential geologic hazard relevant to 

the proposed facility modification is liquefaction. This potential hazard is addressed in the 

following section. 

4.4.1 Liquefaction 

The nature of the gradation for the hydraulically placed tailings makes them susceptible to 

liquefaction under design seismic conditions. The limited performance life required of the 

proposed expansion; i.e. 4 to 8 years, eventual drainage of the tailings and reclamation of the site 

makes the potential impacts of liquefaction of the tailings supporting the proposed raise of the 

impoundment of minimal concern. Liquefaction of the impounded tailings will have no effect on 

the lined starter dam embankment structures. 
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5.0 GENERALIZED SITE CONDITIONS 

5.1 SURFACE CONDITIONS 

The surface of the site is generally sandy with occasional rocky outcrops. The site is well-drained 

with poor vegetation cover. The Milford Utah area is typically warm and dry in the summer and 

cold and dry in the winter, as indicated by precipitation records and by the sparse vegetation on 

site. The 100 year storm over a 24 hour period will consider the peak maximum precipitation for 

the site at 2.99 inches. 

The site slopes towards the center of the proposed east tailings dike at a 10 to 35% grade, then 

trends toward the southeast. An intermittent drainage is located in the center of the proposed 

tailings impoundment. The ephemeral drainage channel is down the center of the proposed 

tailings impoundment and is the outfall for the watershed in which the tailings impoundment is 

located. Surface water runoff that may develop from the watershed upslope of the ITDF will be 

diverted by a shallow V-shaped ditch that will run along the upstream edge of the access 

road/pipeline corridor between the mill and the ITDF. 

5.2 SUBSURFACE CONDITIONS 

5.2.1 Soils 

Subsurface conditions beneath the site are described and discussed in GEM2 (2009). 

Test pits excavated to characterize the potential borrow area proposed for embankment raise 

construction encountered approximately 6 inches of sandy silt with a thin root mat that can be 

characterized as "topsoil". This veneer of "topsoil" was typically underlain by a medium dense, 

poorly graded silty sand classifying as an SM to SP-SM, based on the Unified Soil Classification 

System (USCS). These near surface sands contained some gravel and cobble sized rock 

fragments of weathered rock and transitioned to the underlying bedrock (granodiorite) generally 

at depths ranging between 6 and 7 feet. 

Mill Tailings Impound Basin, Technical Report and Permit Application, prepared for Western Utah Copper, 

Report Number RE0106 by GEM Engineering, Inc. dated September 2, 2009. 
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5.2.2 Bedrock 

Depth to bedrock varies across the site ranging from 2 to 15 feet below ground surface. Similar 

conditions were found within the proposed borrow area within the impoundment. Weathered 

bedrock was composed of a Granodiorite overlain by a completely decomposed mantel of this 

parent rock characterized as a sand with gravel (SP-SM). A thin veneer of sandy silt with gravel 

covers these residual soils and weathered bedrock. 

5.2.3 Groundwater 

Depth to groundwater at the site was previously reported by GEM3 (2009) to between 100 to 250 

feet below the base of the impoundment. 

Groundwater was not encountered in any of the explorations performed by IGES, Inc. CS 

Mining also performed a boring to 200 feet at the tailings dam site and groundwater was not 

encountered. The starter dike and base of the pond is designed to be fully lined to minimize 

infiltration of tailings impoundment water into the basin subsurface. 

3 Mill Tailings Impound Basin, Technical Report and Permit Application, prepared for Western Utah Copper, 

Report Number RE0106 by GEM Engineering, Inc. dated September 2, 2009. 

Page 11 



6.0 ENGINEERING ANALYSIS AND DESIGN RECOMMENDATIONS 

6.1 GENERAL CONCLUSIONS 

Supporting data upon which the following recommendations are based have been presented in 

the previous sections of this report and laboratory data. The recommendations presented herein 

are governed by the physical properties of the soils encountered in the exploratory test pits, 

borings, and surveys, and the anticipated construction. If subsurface conditions other than those 

described herein are encountered in conjunction with construction, and/or i f design and layout 

changes are initiated, IGES must be informed so that our recommendations can be reviewed and 

revised as changes or conditions may require. 

Based on the subsurface conditions encountered at the site, our literature review of geologic 

hazards and our engineering analysis, it is our opinion that the proposed construction can be 

completed provided the designs and recommendations contained within the following sections 

and attached drawings are properly implemented during construction. We recommend that IGES, 

Inc. be involved during the construction to see that the recommendations contained in this report 

are complied with. 

6.2 EARTHWORK 

General site grading will be required for the proposed expansion. The primary concerns during 

the earthwork for the project are that perforation of the HPDE liner material is prevented, a firm 

foundation for starter dike is established, and the amount of fill displacement during upstream 

raise construction is minimized. The uppermost 12 inches of soil and residuum within the 

proposed basin, dam, and borrow area designated as topsoil should be stripped and stockpiled for 

use in future reclamation activities. 

6.2.1 General Site Preparation and Grading 

The tailings impoundment basin must be grubbed of all vegetation. Grading should be performed 

to eliminate all protrusions that may perforate HDPE liner material. Sharp rock or other 

deleterious materials exposed at the graded surface that could cause such perforations should not 

be allowed to contact with liner material. Perform basin grading and liner placement in 

conformance to manufacturer recommendations. 
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Areas beneath the proposed starter dikes should be grubbed of topsoil and all vegetation. Before 

placement of starter dike structural f i l l , the subgrade should be prepared to provide a firm 

foundation. The subgrade should be benched to provide a horizontal plane for compaction, 

scarified to 8 inches, moisture conditioned, and compacted. Subgrade should be compacted to at 

least 95 percent of the maximum dry density, as determined by Standard Proctor (ASTM D-698). 

The moisture content should be within +1-2 percent of optimum water content at the time of 

compaction as determined by ASTM D-698. 

Site preparation for future raises on the tailings beach will be limited because of the relative 

softness of the wet materials. Prior to placement of an initial 12 to 18 inch layer of fill soils on 

the beach, use of a geofabric as a separation and stabilization material will be required. 

Installation of a 270 lb/in (ultimate strength ASTM D-4595 basis) woven slit film geofabric such 

as Comtrac P45.45 by Huesker, Inc. or equal will be required to facilitate initial fill material 

placement spanning the entire width of the raise fi l l . The fabric will be extended up the upstream 

face of the existing embankment and suitably anchored at the crest. Required panel width of 

geofabric will require field sewing to attach adjoining fabric panels beneath the entire raise fil l 

width. Initial fill placement will require the use of low ground pressure tracked equipment and 

not be suitable for direct fill placement until an initial 4 ft. layer has been developed. 

6.2.2 Structural Fill and Compaction 

Fill placed in conjunction with development of the tailings impoundment will consist of 

compacted structural fill from designated borrow sites. Structural fill should be placed in 

maximum 8- inch loose lifts and compacted on a horizontal plane, unless otherwise approved by 

the Geotechnical Engineer. Structural fill should be compacted to at least 95 percent of 

maximum dry density at ±2 percent of optimum water content at the time of placement as 

determined by ASTM D-698. Borrow materials should be approved prior to importing. 

For upstream raises the initial 12 to 18 inches of fill should be comprised of approved borrow 

material placed on geofabric. However, based on IGES experience with similar projects, borrow 

material cannot be compacted to the specified requirements of structural fill due to the limited 

stability of the underlying tailings. These materials will only be subject to compaction via 

trafficking of the placement and spreading equipment. A minimum of three passes will be 

required. Also, prior to placing fi l l , the placement of the geofabric including seaming (sewing) 
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and anchorage should be observed by IGES, Inc. to confirm that materials have been properly 

placed, sewn and anchored. 

6.3 SURFACE WATER HYDROLOGY 

On site there are no perennial streams or surface water. The Sevier Lake Playa and the Beaver 

River are the nearest bodies of surficial water. The probable maximum precipitation (PMP) 

estimate for the site is relatively low, with an upper bound value of 2.99 inches for a 100 year 24 

hour storm. 

Surficial soils are generally poorly graded SAND to Silty SAND composed of decomposed 

Granodiorite bedrock. Surficial soils extend to highly weathered bedrock at 2 to 15 feet below 

ground surface. Competent bedrock was encountered in the on-site explorations and geophysical 

surveys at approximately 30 feet below ground surface. In situ site soils and highly weathered 

bedrock are assumed to be sandy and well-drained. 

The site may be considered an arid or semiarid region of the Great Basin Drainage. Observations 

of surface conditions support an estimate of less than 30 percent desert shrub vegetation on-site. 

Site topography is somewhat mountainous with grades approaching 35%. The tailings pond is 

located at a location and grade such that there is 101 acres upslope watershed running onto the 

final design tailings pond of approximately 60 acres. Utilizing the Urban Hydrology for Small 

Watersheds Technical Release (TR-55) method it is estimated that the upslope watershed could 

potentially contribute approximately 0.42 inches per acre of runoff of the 2.99 inches per acre 

considered in the design. Assuming the PMP of 2.99 inches is retained in the tailings pond, the 

run-on from the upstream watershed could potentially contribute 0.75 additional inches of water 

to the ITDF. Details of the TR-55 analysis are presented in the Appendix on Plates D-1 through 

6. 

In order to intercept run-on water a ditch is proposed to convey stormwaters around the pond 

perimeter. An access road will be constructed around the perimeter of the pond with the ditch on 

the upstream side of the road. If the road is constructed such that it crests on the saddle on north 

side of the pond at 5900' and daylights on the east and west side of the proposed dike at 

elevation 5860', the watershed affecting the pond will be reduced to approximately 84 acres. The 

84 acres of runoff should be intercepted by the ditch with channel side slopes of 4H :1V, a bottom 

width of 1 foot, and a minimum depth of 1.5 feet. The design storm should generate a potential 
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maximum discharge of 21 cubic feet per second with armored outfalls on the east and west end 

of the dikes to permit drainage discharge on the native surface of the existing hillsides. The 

proposed alignments of the ditches are shown on Sheet D-8. 

6.4 ANALYSES OF DIKE GEOMETRIES 

6.4.1 Interpretation 

Slope Stability analyses were performed on the east and west dike geometries under various 

loading conditions. IGES, Inc. performed the analyses assuming the dikes are to be constructed 

primarily from on-site soils. Appropriate borrow soils were identified in all test pits performed 

by IGES. The basin of the tailings pond impoundment will be stripped of suitable dike 

construction materials before impoundment in each area begins. 

Both the eastern and western dikes will consist of two phases, a starter dike to 5820' and a series 

of 10 feet upstream raises to 5860'. Typical starter dike construction is designed to have dike 

raises on the downstream side and 2H: IV downstream slopes and 3H: IV upstream slopes to 

5820'. Upstream raises will be constructed with 2.5H: IV downstream slopes and 1.5H: IV 

upstream slopes. The basin and starter dike will be lined with 40 mil smooth HDPE, and GCL is 

planned to line the upstream side of upstream raises. 

Based on our experience at the CS Mining site and at a number of other similar impoundments, it 

is our professional opinion that upstream construction methods can safely and economically be 

employed to construct the 10 feet raises proposed on the starter dike embankments. The use of 

moderate strength geofabric is recommended to limit beach material displacement. 

6.4.2 Seepage Analyses 

For the purposes of stability modeling, the groundwater surface used in the analyses was based 

on the finite element program SEEP 2D within the SLIDE software using estimated coefficients 

of permeability for both the tailings and dike soils. The following summarizes the general 

stratigraphy and material properties assigned for the analyses of the proposed starter dike and 

upstream raises. The seepage surface is calculated based on the assumption that conditions are in 

a steady state. Values for the coefficient of permeability shown below were adapted from 
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permeability tests on laboratory compacted samples and engineering judgment. Values assigned 

to the model used to calculate the seepage surface are presented in the following. 

Upstream beach - normally consolidated tailings- SM/ML 

Coefficient of permeability - k - 1.0 x 10"4 in/s 

Silty Sand - overlying residual soils 

Coefficient of permeability - k-1 .2xl0^in/s 

Dike Fill - borrowed site soil 

Coefficient of permeability - k - 1.2 x 10"5 in/s 

For long term analyses on the proposed starter dikes, the water surface in the pond was assumed 

to be 2 feet below the top of the starter dike at 5820'. An additional long term model of stability 

and seepage was also modeled with the phreatic surface at 2 feet below the proposed dike 

elevation at the maximum design storage level for the raise at 5860'. This level was used to 

model the slope stability and seepage analysis for the End of Construction (EOC) period of the 

construction sequences. The phreatic surface is shown in the slope stability models as a blue line 

that lies on the tailings surface and is confined by the proposed liner. 

Seepage losses from within the basin are estimated to be de minimus since the entire initial phase 

of the basin will be lined with 40-mil HDPE. 

6.4.3 Stability Analyses 

Laboratory data was reviewed to select representative material properties for modeling the dike 

sections selected for stability analyses. Foundation stratigraphy was depicted using the results 

obtained from the soil logs. Soil properties for the dikes, tailings, and native material were 

generalized from laboratory testing conducted and summarized in Appendix E. The following 

summarizes the general stratigraphy and material properties assigned for the analyses of the 

starter dam and raises. 
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Tailings - normally consolidated 

Total unit weight - 128 pcf 

Effective <J>' - 30 degrees 

Total <[> - 27 degrees 

Effective and Total cohesion - 0 psf 

Dike Fill - Borrow 

Total unit weight - 130 pcf 

Effective <j>' - 37 degrees 

Total <j> - 14 degrees 

Effective cohesion - 100 psf 

Total cohesion - 1600 psf 

Native Soils 

Total unit weight - 123 pcf 

Effective <J> — 35 degrees 

Effective cohesion - 100 psf 

Bedrock 

Total unit weight - 140 to 150 pcf 

Effective <j> - 35 degrees 

Effective cohesion - 800 to 2000 psf 

Analyses 

Slope stability analyses were performed using the software program SLIDE 6.025 from 

RocScience. Strength parameters were developed for the generalized stratigraphic profile based 

on the investigation and testing performed. In order to determine tailings and dike fill strength 

properties, direct shear and triaxial tests of remolded samples from test pits were used to 

determine the mean friction angle. 

Two cross-sections were analyzed, cross-section A-A' of the eastern dike at its highest and 

cross-section B-B' of the western dike at its highest. The cross-sections were selected to 

represent the most critical dike geometries. 
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Pseudo-dynamic analyses were performed to evaluate stability under earthquake conditions. For 

a 2 percent probability of occurrence in 50 years or an approximately 2,400 year return period 

event, a Peak Ground Acceleration (PGA) of 0.26 g can be calculated for the site, assuming a site 

class C designation. A 50% reduction in the PGA was made per recommendations by Hynes and 

Franklin4 and others to account for time response effects resulting in a design PGA of 0.13 g. 

A number of slope stability cases were analyzed to evaluate the proposed geometries. The starter 

dike to 5820' and proposed raises to 5860' were analyzed in a long term steady state condition. 

The upstream raises to 5860'were evaluated downstream using the pseudo-dynamic condition to 

evaluate dike behavior under unlikely earthquake loading. The downstream and upstream slopes 

of the dike were evaluated using end of construction (EOC) total stress parameters A summary 

of the various cases evaluated and the resulting factors of safety determined using SLIDE 6.025 

are summarized in Table 1. 

Table 1 - Summary of Slope Stability Modeling 

Description of Analysis Case 
Static or 
Seismic 

Failure 
Scenario 

Long 
Term or 

EOC 

Freeboard 
(ft) 

Factor 
of Safety 

Section A-A' - Raise to 5820' Static Downstream Long Term 1.7 
Section A-A' - Raise to 5860' Static Downstream Long Term 1.7 
Section A-A' - Raise to 5860', 

Seismic 
Seismic Downstream Long Term 1.2 

Section A-A' - Raise to 5860' 
EOC 

Static Downstream EOC 1.7 

Section A-A - Raise to 5860', upstream 
EOC 

Static Upstream EOC 

Section B-B' - Raise to 5820' Static Downstream Long Term 2.1 
Section B-B' - Raise to 5860' Static Downstream Long Term 
Section B-B' - Raise to 5860', 

Seismic 
Seismic Downstream Long Term 1.3 

Section B-B' - Raise to 5860' 
EOC 

Static Downstream EOC 1.9 

Section B-B' - Raise to 5860', upstream 
EOC 

Static Upstream EOC 7.5 

4 Hynes-Griffin and Franklin 1984, Hynes-Griffin, M. E., and Franklin, A. G. 1984. "Rationalizing the Seismic 

Coefficient Method," Miscellaneous Paper GL-84-13, U.S. Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 
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Ten (10) foot raise configurations were evaluated for upstream static and pseudodynamic raises. 

Slope geometry for the slope using borrow incorporated a minimum 1.5H:1 V upstream slope and 

a 2.5H:1V downstream slope. All crest widths would be 20 feet. A biaxial, 270 lb/in ultimate 

strength (ASTM D-4595 basis), woven, geofabric was used in supporting the upstream fill in the 

analyses. 

As the results of the analyses presented in the Appendix in Plates E-2 through 11 all long term 

static minimum factors of safety calculated are greater than 1.5 and those under design 

pseudodynamic conditions are greater than 1.1. 

6.5 DESIGN RECOMMENDATIONS 

Recommended phases of construction are shown on the attached Design Drawings. 

Phase I should consist of a starter dike to 5820' in the east drainage of the impoundment. The 

basin and upstream face of the impoundment should be lined with a HDPE liner. 

Phase II should likewise consist of a starter dike to 5820' in the west drainage of the 

impoundment. It will likewise be lined with an HDPE liner which will extend eastward over the 

top of the ridge between the two basins. 

A crest width of 20 feet is recommended to facilitate implementation of wheel berms and 

trafficability for maintenance equipment. A downstream slope of 2H: IV, and an upstream slope 

of 3H:1 V or flatter to facilitate liner installation is recommended for the starter dike. IGES, Inc. 

recommends a 40 mil HDPE liner similar in composition and characteristics to that used in the 

existing impoundment pond. 

Phases III and IV should be a series of upstream raises constructed first on the east starter dike to 

an elevation of 5830', each subsequent raise will increase the elevation of the entire dam by 10 

feet. The upstream face of the upstream raise should be lined with a GCL liner. 

Upstream slopes in the GCL lined area will be constructed using a 1.5H:1V slope whereas the 

downstream slopes will be 2.5H:1V slope (see drawings in Appendix G for delineation of this 

typical section use). 

Before starter dike ultimate storage capacity is reached, tailings discharge should be modified to 

facilitate future upstream expansion of the impoundment. The discharge pipeline should extend 
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along the embankment crest. Discharge points need to be valved into the pipeline to facilitate 

managed distribution of tailings along the upstream face of the raised embankment. 

Surface water (potential run-on) should be diverted away from the impoundment by means of a 

ditch. The ditch will bound the upslope perimeter of the proposed impoundment along the 

northern limits of the basin. The ditch will be on the upstream side of the proposed maintenance 

road. The ditch should be constructed such that it has 4 Horizontal to 1 Vertical side slopes, a 1 

foot bottom width, and a 1.5 foot depth. Ditch geometry can be cut from existing site soils or 

built up with recompacted site soils. 

Specifications for construction of the proposed raise are provided in Appendix F. The attached 

set of Design Drawings on Sheets 1 to 9 in Appendix G have been developed to depicting the 

proposed expansion design. 
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7.0 CLOSURE 

7.1 LIMITATIONS 

The recommendations contained in this report are based on our limited field exploration, 

laboratory testing, and understanding of the proposed construction. The subsurface data used in 

the preparation of this report were obtained from the explorations made for this investigation. It 

is possible that variations in the soil and groundwater conditions could exist between the points 

explored. The nature and extent of variations may not be evident until construction occurs. If any 

conditions are encountered at this site that are different from those described in this report, our 

firm should be immediately notified so that we may make any necessary revisions to 

recommendations contained in this report. In addition, i f the scope of the proposed construction 

changes from that described in this report, our firm should also be notified. This report was 

prepared in accordance with the generally accepted standard of practice at the time the report 

was written. No warranty, expressed or implied, is made. 

It is the Client's responsibility to see that all parties to the project including the Contractor, 

Subcontractors, etc. are made aware of this report in its entirety. The use of information 

contained in this report for bidding purposes should be done at the Contractor's option and risk. 
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7.2 ADDITIONAL SERVICES 

The recommendations made in this report are based on the assumption that an adequate program 

of tests and observations will be made during the construction. IGES staff should be on site to 

verify compliance with these recommendations. These tests and observations should include, but 

not necessarily be limited to, the following: 

+ Observations and testing during site preparation, earthwork and structural fi l l 

placement. 

+ Consultation as may be required during construction. 

+ Quality control and observation of fill placement and liner construction. 

We appreciate the opportunity to be of service on this project. Should you have any questions 

regarding the report or wish to discuss additional services, please do not hesitate to contact us at 

your convenience (801) 270-9400. 

Respectfully, 

IGES, Inc. 

John F. Wallace, P.E., D.GE 

Principal 

Q~ 

57987 

Or 
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0-25% Very Poor (VP) 

25-50% Poor (P) 
50-75% Fair (F) 
75-90% Good (G) 
90-100% Excellent (E) 

WATER LEVEL 
-MEASURED SZ- ESTIMATED 

Plate 

B - 4 C 



STARTED: 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep N B 

Rig Type: Backhoe 

TEST PIT NO 

TP-01 
Sheet 1 o f ] 

DEPTH 

o-

2 
O 

LOCATION 
EASTING 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

2-

sw 
Well Graded SAND - loose to medium dense, moist, brown, some 

gravel 2 to 3" 

SW 

Granodiorite material 

Well Graded SAND with gravel - medium dense, moist, grey brown 
mottled 

3-
10-

Bottom of Test Pit (a) 9.5 Feet 

Copyrighl <c) 2014. IGES. INC 

SAMPLE TYPE 
[I] - GRAB SAMPLE 
§ - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
SZ- ESTIMATED 

NOTES: 

P 

B-5 



STARTED: 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep N B 

Rig Type Backhoe 

TEST PIT NO 

TP-02 
Sheet 1 of 1 

DEPTH 

o- 0 

on U 

5 u 

NORTHING 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 
Silty SAND - loose, dry, light brown, sand is fine 

a-

c 
V 

Q 
& 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

5-

2-

SM 

Silty SAND - loose to medium dense, dry, light brown, sand is fine 

15 

SW 
Well Graded SAND - medium dense, dry, grey to brown 

Bottom of Test Pit @ 8 Feet 

3-
10-

l u E a 
Copyrighl (C) 2014. IGES. INC 

SAMPLE TYPE 
[[[-GRAB SAMPLE 

§ - 3" O D. THIN-WALLED HAND SAMPLER 

W A T E R L E V E L 

W.- MEASURED 

SZ- ESTIMATED 

NOTES 

Plate 

B-6 



STARTED: 3/7/13 

COMPLETED 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep: NB 

Rig Type: BackJlOe 

TEST PIT NO 

TP-03, 
Sheet 1 of 1 

DEPTH 

o-

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 
TOPSOIL 

cr 
ci &• 
c 
Q 

a 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

5-

2-

SM 
Silty SAND with gravel and cobbles - medium dense, dry, light 

brown 

Bottom of Test Pit @ 6.5 Feet 

3-

gpm 

Copyright (c)20!4. IGES, INC. 

SAMPLE TYPE 
[I] - GRAB SAMPLE 
g - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
3Z- ESTIMATED 

NOTES 

Pla 

B-7 



STARTED 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep: NB 

Rig Type Backhoe 

TEST PIT NO: 

TP-04 
Sheet 1 of 1 

DEPTH 

CO-

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

I 
a 
Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

1-

Clayey SAND with gravel and cobbles 
brown 

medium dense, moist, light 

31 28 11 H 

Clayey SAND with gravel and cobbles - medium dense, moist 

15 35 12 Hi 

Bottom of Test Pit @ 6 Feet 

2-

3-

IG fate 
£9 

Copyright t t ) 2014. IGES. INC 

SAMPLE TYPE 
[D - GRAB SAMPLE 
H - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

Plate 

B-8 



STARTED: 3/7/13 

COMPLETED: 3/7/13 

BACKFILLED: 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep: N B 

Rig Type Backhoe 

TEST PIT NO: 

TP-05( 

Sheet 1 of 1 

DEPTH 

0-

- J 

o 

i 
o 

T W 

o 

an O 
Q t h 

D U 

NORTHING 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

c 
8. 

c 
4) 

Q & 
Q 

Moisture Content 
and 

Atlerberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

'/•>»•'/ 

1-

5-

2-

SM 

Silty SAND with gravel and cobbles - loose to medium dense, 
moist, light brown 

SM 

SILT with sand - medium stiff, dry, light brown and grey, pinholes 

Silty SAND with gravel and cobbles - medium dense, moist, light 
brown to medium brown, pinholes decreasing with depth, sand is 
fine 

Silty SAND with gravel - medium dense, moist, brown, sand is fine 

Bottom of Test Pit (ft 7 Feet 

3' 

# i C i ! 
Copyright <c) 2014. IGES. INC 

SAMPLE TYPE 
[J - GRAB SAMPLE 

g - 3" O D THIN-WALLED HAND SAMPLER 

W A T E R L E V E L 

X - MEASURED 

SZ- ESTIMATED 

NOTES: 
Pla| 

B-9 



STARTED 3/7/13 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep: NB 

Rig Type: BackhOC 

TEST PIT NO 

TP-06 
Sheet 1 of 1 

DEPTH 

0- 0 
O 

o 
S 3 
i n U 

Q 5» t< 
e - i 
D O 

NORTHING 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

cr 

Q 
£• 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

102030405060708090 
TOPSOIL 

1-

SM 

Silty SAND with gravel - medium dense, moist, light brown, sand is 
fine 

2-

ML 

SILT with gravel and sand - medium dense, moist to dry, light 
brown, some cementation, pinholes 

Caliche 

Bottom of Test Pit @ 6 .5 Feet 

3-

IGES 
Copyright <c) 2014. IGES. INC 

SAMPLE TYPE 
[]] - GRAB SAMPLE 
% - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
IT.- MEASURED 
XZ- ESTIMATED 

NOTES 

Plate 

B-10 



STARTED 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep N B 

Rig Type Backhoe 

TEST PIT NO 

TP-OX 
Sheet 1 of 1 

DEPTH 

0-

z 
o 

5 u 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

cr 
8. 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

1-

SP-
SM 

Poorly Graded SAND with cobbles and silt - angular blocky granite, 
cobbles, decomposing granite 

NP NP 

Refusal 

Bottom of Test Pit ® 3.5 Feet 

5-

2-

3-

ICBEE 
Copyright (c) 2014, IGES. INC 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
f j - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

P 

B - 11 



STARTED: 

COMPLETED 3/7/13 

BACKFILLED: 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep MB 

Rig Type: Backhoe 

TEST PIT NO 

TP-08 
Sheet 1 of 1 

DEPTH 

0- 0 

on y 

Lu w 

fc -J 
D O 

NORTHING 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

8. 

c 
D 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

1-

5-

2-

SM 

Silty SAND with silt - loose to medium dense, moist, brown, some 
gravel 

Silty Graded SAND with silt - medium dense, moist, brown, some 
gravel 

16 NP NP 

Silty Graded SAND with silt and cobbles - dense, moist, light brown 
with grey 

Bottom of Test Pit (al 7 Feet 

3-

# I G E S 
Copyright (c) 2014. IGES. INC 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
g - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-12 



STARTED 

COMPLETED: 3/7/13 

BACKFILLED 3/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-001 

IGES Rep: NB 

Rig Type Backhoe 

TEST PIT NO 

TP-09, 
Sheet 1 of 1 

DEPTH 

0- o 

2 
O 

o< 
Q£ 

152 
5 u 

NORTHING 

LOCATION 
EASTING ELEVATION 

MATERIAL DESCRIPTION 

ci 

Q 
fc" 
Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

i -

5—r 

SP-
SM 

Poorly Graded SAND with silt and gravel - loose to medium dense, 
moist, dark brown 

SM 
Silty SAND - loose to medium dense, moist, lightTjrown 

19 NP NP 

Some Granite Encountered 

Bottom of Test Pit &. 6 Feet 

2-

3-

Copyright (c) 2014. IGES, INC 

SAMPLE TYPE 
[I] - GRAB SAMPLE 
% - 3" O D THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

P 

B - 13 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-21 
Sheet 1 of I 

DEPTH 

0- 0 
O 

Z 

o 
o< 

LOCATION 
NORTHING 4,261,358 EASTING 314,793 ELEVATION 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL - SILT to SAND - dark brown, sand is fine 

i ; \ ' 

1-

SP-
SM 

Poorly Graded SAND with some silt - brown, sand is fine to 
medium 

SP Poorly Graded SAND - brown, medium to coarse sand, some silt7 
some gravel, decomposed granidiorite 

2-
Bottom of Test Pit @ 6 Feet 

3-
10-

# ICES' 
Copyright (c) 2014, IGES, INC. 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
% - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
MEASURED 

SZ- ESTIMATED 

NOTES: 

Plate 

B - 14 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-22 
Sheet 1 of I 

DEPTH 

D E 
W cfl 

5u 

LOCATION 
NORTHING 4,261,377 EASTING 314,771 ELEVATION 

8. 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

SM Silty SAND - medium dense, brown, sand is fine 

SP 

5-

Poorly Graded SAND - brown, transitioning into decomposed 
granidiorite 

- hard, less weathered, grading to gravel 

2-
Bottom of Test Pit @ 6 Feet 

3-
10-

IG 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[J] - GRAB SAMPLE 
% - 3" O D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
2 - ESTIMATED 

NOTES 

PI 

B - 15 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-23 
Sheet 1 of 1 

DEPTH 

0- 7^5 

Z 

o 
3,1 
cfl U o E 
jy cfl 
E cfl 
Z —i 
5u 

LOCATION 

NORTHING 4,261,348 EASTING 314,933 ELEVATION O 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
10203040SO60708090 

TOPSOIL - SILT to Silty SAND 

Weathered GRANIDIORITE - grey, hard, fractured, somewhat 
weathered 

Bottom of Test Pit (5) 2.5 Feet 

1-

2-

3-
10-

# ICES' 
Copyright (c) 2014, IGES, INC. 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
g - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
3E- MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B - 16 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-24 
Sheet 1 of 1 

DEPTH 

0- 0- 7 7 7 

o 

c/3 U 
Q E 
w 5 E co 
Z J 
5 u 

LOCATION 
NORTHING 4,261,366 EASTING 314,896 ELEVATION 

MATERIAL DESCRIPTION 

cr 

c u Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

102030405060708090 
TOPSOIL 

1-

5-T-

2-

SM Silty SAND - medium dense, brown, line to medium sand 

SP-
SM 

Poorly Graded SAND with some silt - dense, grey brown, 
decomposed granidiorite 

- grading to harder granidiorite, but still crushes in hand 

- difficult digging 

Bottom of Test Pit @ 6 Feet 

3-
10-

w I G E 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[[] - GRAB SAMPLE 
H - 3" O D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
1 - MEASURED 
2 - ESTIMATED 

NOTES: 

PlaQ 

B - 17 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-25 
Sheet 1 of 1 

DEPTH 

0- 0 

Z 

o 
Sri 
cfl U 

D E 
atn | < 
Z J 
P O 

LOCATION 
NORTHING 4,261,568 EASTING 314,933 ELEVATION 

MATERIAL DESCRIPTION 

o 
ci 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

TOPSOIL 

SM 
Silty SAND - brown, fine to medium sand 

1-

Silty SAND - grading to grey brown, weathered granidiorite 

- hard digging 

Bottom of Test Pit (6) 5 Feet 

2-

3-
10-

Copyright (c) 2014, IGES, (NC. 

SAMPLE TYPE 
fl] - GRAB SAMPLE 
§ - 3" O D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
W.- MEASURED 
2 - ESTIMATED 

NOTES: 

Plate 

B- 18 



STARTED: 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-26 
Sheet 1 of P 

DEPTH 

5* u 
X 
CL 

O 

t/i u 

5 u 

LOCATION 
NORTHING 4,261,551 EASTING 314,875 ELEVATION 

MATERIAL DESCRIPTION 

8. 

c 
V 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

ML 

1-

5-

2-

ML-
SM 

TOPSOIL 

SILT to Silty SAND - brown, sand is fine, micaceous 

grading to more sand 

3-
10-

BEDROCK - Quartz Monzonite - grading to Frown fngTily 
weathered bedrock, fine grained 

hard rock 

Bottom of Test Pit (a) 10 Feet 

IGES 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
H - 3" O.D. THTN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Pla) 

B - 19 



3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-27 
Sheet I of I 

DEPTH 

0-

LOCATION 
NORTHING 4,261,553 EASTING 314,962 ELEVATION 

MATERIAL DESCRIPTION 
TOPSOIL 

cl 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

Silty SAND - brown, fine sand 

Weathered Granidiorite - grey, coarse grained, more quartz 

1-

Bottom of Test Pit @ 3.5 Feet 

5-

2-

3-
10-

Copyright (c) 2(114, IGES, INC 

SAMPLE TYPE 
[0 - GRAB SAMPLE 
H - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-20 



STARTED: 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-28 
Sheet 1 of I 

DEPTH 

UJ 

2 
O 

C/3 U 

C ^ 
c < 

5 u 

LOCATION 

NORTHING 4,261,091 EASTING 314,978 ELEVATION 

MATERIAL DESCRIPTION 

cr 

a 
D 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

ML Sandy SILT - TOPSOIL - loose, dark brown 

SM 
Silty SAND - brown, sand is tine, decomposed bedrock 

SP-
SM 

Weathered Granidiorite - grey 

Bottom of Test Pit (a) 3.5 Feet 

5-

2-

3-
10-

Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[fl - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
3E- MEASURED 
SZ- ESTIMATED 

NOTES: 

PlaQ 

B-21 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-002 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-29 
Sheet 1 of 1 

DEPTH 

I 
i n CJ 
Q C 

Z i—) 5u 

LOCATION 
NORTHING 4,261,138 EASTING 314,984 ELEVATION 

MATERIAL DESCRIPTION 

Si 

c 
D 

o 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

M L 

1-

SM 

TOPSOIL 

Silty SAND - brown, sand is fine, dense 

- Bedrock 

Bottom of Test Pit (® 5.5 Feet 

2-

3-
10 

Copyright (c) 2(114, IGES, INC 

SAMPLE TYPE 
[D - GRAB SAMPLE 
% - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-22 



3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: J F W 

Rig Type: Backhoe 

TEST PIT NO: 

TP-31 
Sheet I of 1 DEPTH 

1-

2-

3-

5-

10-

o 
7 7 7 

I 
dP 
Sri 
Q E 
W cfl 

l< 
fc -> 
D U 

LOCATION 
NORTHING 4,261,704 EASTING 315,083 ELEVATION 

MATERIAL DESCRIPTION 

c 
i> 
Q 

& 
Q 

TOPSOIL with full cobble 

SP-
SM 

Poorly Graded SAND with some silt and gravel - brown, coarse 
sand and gravel 

Bottom of Test Pit (ffi 10 Feet 

Moisture Content 

and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content L imi t 

I • 1 
102030405060708090 

Copyright (c) 2(114, IGES, INC. 

SAMPLE TYPE 
m - G R A B SAMPLE 

g - 3" O.D, THIN-WALLED HAND SAMPLER 

W A T E R L E V E L 

I - MEASURED 

SZ- ESTIMATED 

NOTES: 

Pla£ 

B-23 



STARTED: 3/26/13 

COMPLETED: 3/26/13 

BACKFILLED: 3/26/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-32 
Sheet I of 1 

DEPTH 

LU 

S 

(H 7 7 7 

cfl U 

Q E 

5 u 

LOCATION 
NORTHING 4,261,785 EASTING 315,272 ELEVATION 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

SP-
SM 

TOPSOIL ~ " 
Poorly Graded SAND with some silt and gravel - dense, brown, fine 

to coarse sand, fine to coarse gravel, occasional angular cobble 

SP 
Poorly Graded SAND with gravel and cobble - tan, fine to coarse 

sand, trace silt 

5-

2-
SP 

Poorly Graded SAND with gravel - brown, occasional cobble, trace 
silt, subangular to subrounded, fine to coarse sand 

Bottom of Test Pit @ 9 Feet 

10-

IG S 
Copynght (c) 2(114, IGES, INC 

SAMPLE TYPE 
JJ - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
MEASURED 

SZ- ESTIMATED 

NOTES: 

Plate 

B-24 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-40 
Sheet 1 of 1 

DEPTH 

H 
UJ 

o< 
Q E 

E t« 
z j 
5 u 

LOCATION 
NORTHING 4,261,111 EASTING 315,325 ELEVATION 

MATERIAL DESCRIPTION 
Silty SAND - dense, brown 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
10203040SO60708090 

1-

SM 

SP-
SM 

Poorly Graded SAND with silt - dense, brown, decomposed 
Granodiorite 

Backhoe Refusal 

Bottom of Test Pit (a) 5 Feet 

2-

3-
10-

Copyright (c) 2U14, ICES. INC 

SAMPLE TYPE 
[D-GRAB SAMPLE 
§ - 3" O D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

Pla 

B-25 



8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-41 
Sheet 1 of 1 

DEPTH 

0- 0 

5< 

LOCATION 

NORTHING 4,261,129 EASTING 315,366 ELEVATION 

8. 

MATERIAL DESCRIPTION 
Silty SAND - dense, brown 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

102030405060708090 

1-

5-

SM 

SM Silty SAND - dense, brown, decomposed Granodiorite 

24 

2-

Backhoe Refusal 

Bottom of Test Pit (a) 6 Feet 

3-
10-

WIG S 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[JJ - GRAB SAMPLE 
g - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
3Z- ESTIMATED 

NOTES: 

Plate 

B-26 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-42 
Sheet 1 of 

DEPTH 

UJ 

2 

oH 

I 
-5 
cfl U 
D E 
W cfl 

Id 

LOCATION 
NORTHING 4,261,146 EASTING 315,409 ELEVATION 

MATERIAL DESCRIPTION 
Silty SAND with gravel - dense, brown 

cr 
ci 

G 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

5--r 

2-

SM 

13 

SW-
SM 

Well Graded SAND with silt - dense, brown, decomposed 
Granodiorite 

Cobbles and Boulders - Canyon wash 
Backhoe Refusal 

Bottom of Test Pit @ 8.5 Feet 

3-
10-

Copyright (c) 2014, IGES. INC 

SAMPLE TYPE 
[J - GRAB SAMPLE 
g - 3" OD. THtN-WALLED HAND SAMPLER 

WATER LEVEL 
I-MEASURED 
SZ" ESTIMATED 

NOTES: 

Pla 

B-27 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-43 
Sheet I of 1 

DEPTH 

0- 0-

cS 
dP 
Sri 
Q £ 
UJ cfl 

LOCATION 
NORTHING 4,261,176 EASTING 315,388 ELEVATION 

MATERIAL DESCRIPTION 

cr 
8. 

g 
Q 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

5-

2-

SM Silty SAND with gravel - dense, brown, roots to 8 - 12" 

15 

SP-
SM 

Poorly Graded SAND with silt and cobbles - dense, brown, 
decomposed Granodiorite 

17 

Backhoe Refusal 

Bottom of Test Pit (ai 9 Feet 
3-

10-

S 
Copyright (c) 2014, IGES, INC. 

SAMPLE TYPE 
[]] - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-28 



COMPLETED; 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-44 
Sheet I of 1 

DEPTH 

W 

oH 

3 
y 
5c 
Cu 

o 
7 7 7 j 

z o 
dP 
Sri 
Q E 
LU55 

i< 
5 u 

LOCATION 
NORTHING 4,261,288 EASTING 315,295 ELEVATION 

8. 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

SW-
SM 

Well Graded SAND with silt with gravel - dense, brown, roots to 6 
12" 

5- - r 

sw-
SM 

Well Graded SAND - dense, brown, decomposed Granodiorite, 
friable 

10 

2-

Backhoe Refusal 

Bottom of Test Pit (® 6 Feet 

3-
10-

IG S 
Copyright (c) 2014, IGES. INC 

SAMPLE TYPE 
(J - GRAB SAMPLE 
% - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

PlaQ 

B-29 



COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-45 
Sheet 1 of 1 

DEPTH 

0-

cn U 
Q C 
w35 

LOCATION 
NORTHING 4,261,198 EASTING 315,330 ELEVATION 

MATERIAL DESCRIPTION 
Silty SAND with gravel - dense, brown 

c 
8. 

Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

SM 

SP-
SM 

Poorly Graded SAND with silt - dense, brown, decomposed 
Granodiorite 

Backhoe Refusal 

Bottom of Test Pit (a) 3 Feet 

5-

2-

3-
10-

Copyngbl (c) 2014, IGES, INC 

SAMPLE TYPE 
[J] - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-30 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type. Backhoe 

TEST PIT NO: 

TP-46 
Sheet 1 of f 

DEPTH 

o-

1-

2-

3-
10-

o 
7 7 7 j 

z o 

cn y 

wEo 
l< 
5u 

LOCATION 

NORTHING 4,261,198 EASTING 315,312 ELEVATION 

SM 

MATERIAL DESCRIPTION 
Silty SAND with gravel - dense, brown, roots to 4 - 6" 

ct 

c 
<u 
Q 

Q 

ML 
Sandy SILT - stiff, tan, calcareous, decomposed rock 

Backhoe Refusal 

Bottom of Test Pit (al 5 Feet 

18 51 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

IGE 
Copyright (c) 2(114, IGES, INC 

SAMPLE TYPE 
[Q - GRAB SAMPLE 
g - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

Pla 

B-31 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-47 
Sheet 1 of 1 

DEPTH 

0- 0 7 7 7 

Z 
o 

°r1 in O 
Q E 

E so 

fc ^ 5 u 

LOCATION 
NORTHING 4,261,205 EASTING 315,273 ELEVATION 

MATERIAL DESCRIPTION 
Q 

O 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

SM Silty SAND with gravel - dense brown, roots to 6" 

SP-
SM 

Poorly Graded SAND with silt - dense, brown, decomposed 
Granodiorite 

1-
Backhoe Refusal 

Bottom of Test Pit (5> 3.5 Feet 

5-

3-
10-

ICiES 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[J - GRAB SAMPLE 
H - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES 

Plate 

B-32 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-48 
Sheet 1 of 1 

DEPTH 

0-

z o 

51 
c/5 U 
Q C 

E w 
Z J 5u 

LOCATION 
NORTHING 4,261,035 EASTING 315,257 ELEVATION 

MATERIAL DESCRIPTION 

t? 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

Silty SAND 

Bedrock at 6" 

Bottom of Test Pit (a) 0.5 Feet 

1-

5-

2-

3-
10-

l l l E 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
Q]-GRAB SAMPLE 

% - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
MEASURED 

SZ- ESTIMATED 

NOTES 

PlaA 

B-33 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-49 
Sheet 1 of 1 

DEPTH 

0- 0 

z 
o 

d 5 °1 cfl U 

Q E 
W c f l 

E 6 / 3 

5 u 

LOCATION 
NORTHING 4,261,014 EASTING 315,244 ELEVATION 

MATERIAL DESCRIPTION 

cr 
cl 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

102030405060708090 
SM Silty SAND with gravel - dense, brown, roots to 8" 

1-

5-

2-

SM Silty SAND with some gravel - stifT, brown, fine to medium sand 

35 

Backhoe Refusal 

Bottom of Test Pit (a) 8.5 Feet 

10-

Copyriglu (c) 2014. IGES, INC 

SAMPLE TYPE 
jJ - GRAB SAMPLE 
g - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-34 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-50 
Sheet 1 of 1 

DEPTH 

0-

•J p 

Q E 

Etfl 
t; <• 
P U 

LOCATION 
NORTHING 4,261,052 EASTING 315,223 ELEVATION 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

102030405060708090 

SM 
Silty SAND - dense, brown 

1-

Granodiorite - weathered 
Backhoe Refusal 

Bottom of Test Pit @ 2.5 Feet 

5-

2-

3-
10-

Copyright (c) 2014. IGES, INC. 

SAMPLE TYPE 
QJ - GRAB SAMPLE 
H - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
SZ- ESTIMATED 

NOTES 

Pla 

B-35 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-51 
Sheet 1 of 1 

DEPTH 

0-

u 
X 

o 
7 7 7 

2 
O 

c/3 y 
Q E 

E 1 / 2 

LOCATION 
NORTHING 4,261,444 EASTING 315,217 ELEVATION 

cr 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

SW-
SM 

Well Graded SAND with silt - dense, brown, roots to 12 - 14" 

1-

SW-
SM 

Well Graded SAND with silt - dense, brown, weathered 
Granodiorite 

Backhoe Refusal 

Bottom of Test Pit @ 5.5 Feet 

2-

3- 10-

IGE 
Copyright (c) 2014. IGES, JNC 

SAMPLE TYPE 
[J] - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
X - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-36 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKE1LLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-52 
Sheet 1 o f l 

DEPTH 

at, w 
W 

oH 

z 
o 

o < 

LOCATION 
NORTHING 4,261,463 EASTING 315,231 ELEVATION 

MATERIAL DESCRIPTION 
Well Graded SAND with silt and gravel - dense, brown 

8. 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

5 — 

2-

SW-
SM 

Bottom of Test Pit @ 7.5 Feet 

3- 10-

Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
[D - GRAB SAMPLE 
f j - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

PI 

B-37 



COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-53 
Sheet 1 of 1 

DEPTH 

oi w 
f— 
UJ 
2 

oH 

z o 

c/5 CJ 
Q E 

Z J 
5u 

LOCATION 
NORTHING 4,261,534 EASTING 315,185 ELEVATION 

MATERIAL DESCRIPTION 

o 
8. 

c 
u 

Q 
£• 
Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
10203040SO60708090 

1-

5-

2-

SM Silty SAND with gravel 

16 

Bottom of Test Pit (2) 9 Feet 

3-
10-

IC 
Copyright (c) 2014. IGES, INC 

SAMPLE TYPE 
[I] - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-38 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-54 
Sheet 1 of 1 

DEPTH 

H 
LU 
S 

oH 

z 
o 

°f 
tyj U 

UJ55 

LOCATION 

EASTING 

MATERIAL DESCRIPTION 
Silty SAND with gravel - dense, brown 

o 
ci 

c 
OJ 

Q £• 
Q 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

5-

2-

SM 

Bottom of Test Pit (a) 7.5 Feet 

3-
10-

Copyright (c) 2014, IGES. INC. 

SAMPLE TYPE 
[TJ - GRAB SAMPLE 
§ - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
I - MEASURED 
SZ- ESTIMATED 

NOTES: 

Pla£ 
B-39 



STARTED: 8/7/13 

COMPLETED: 8/7/13 

BACKFILLED: 8/7/13 

Geotechnical Investigation 
CS Mining 
Milford, UT 
Project Number 01640-003 

IGES Rep: JFW 

Rig Type: Backhoe 

TEST PIT NO: 

TP-55 
Sheet 1 of 1 

DEPTH 

t— 
m 
2 

oH 

o 
o< 

D E 

fc - 1 

LOCATION 
NORTHING 4,261,836 EASTING 315,040 ELEVATION 

5 

MATERIAL DESCRIPTION 

Moisture Content 
and 

Atterberg Limits 

Plastic Moisture Liquid 
Limit Content Limit 

I • 1 
102030405060708090 

1-

5-

sw-
SM 

Well Graded SAND with silt and gravel - dense, brown, with cobble 
layers 

Bottom of Test Pit @ 7.5 Feet 

3-
10-

IGES 
Copyright (c) 2014, IGES, INC 

SAMPLE TYPE 
UJ - GRAB SAMPLE 
H - 3" O.D. THIN-WALLED HAND SAMPLER 

WATER LEVEL 
3E- MEASURED 
SZ- ESTIMATED 

NOTES: 

Plate 

B-40 



UNIFIED SOIL CLASSIFICATION SYSTEM 

MAJOR DIVISIONS uses 
SYMBOL 

TYPICAL 
DESCRIPTIONS 

COARSE 
GRAINED 

SOILS 

(More than holt 
of material 

is larger than 
the #200 sieve) 

FINE 
GRAINED 

SOILS 

(More than halt 
of material 

Is amafter than 
the #200 sieve) 

GRAVELS 

(More than halt ot 
coarse fraction 
Is larger than 
trie IM sieve) 

SANDS 

(More than hail of 
coarse fraction 
Is smaller than 

the #4 sieve) 

GW 
CLEAN GRAVELS 

WITH LITTLE 
OR NO FINES GP 

GRAVELS 
WITH OVER 
12% FINES 

GM 

GC 

CLEAN SANDS 
WITH LITTLE 
OR NO FINES 

SANDS WITH 
OVER 12% FINES 

SW 

SP 

SM 

SC 

ML 

SILTS AND CLAYS 

(Liquid limit less than 50) 

SILTS AND CLAYS 

(Liquid limit greater than SO) 

CL 

OL 

MH 

CH 

OH 

HIGHLY ORGANIC SOILS PT 

WELL-GRADED GRAVELS, GRAVEL-SAND 
MIXTURES WITH LITTLE OR NO FINES 

POORLY-GRADED GRAVELS. GRAVEL-SAND 
MIXTURES WITH LITTLE OR NO FINES 

SILTY GRAVELS. GRAVEL-SILT-SAND 

MIXTURES 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
MIXTURES 

WELL-GRADED SANDS. SAND-GRAVEL 
MIXTURES WITH LITTLE OR NO FINES 

POORLY-GRADED SANDS, SAND-GRAVEL 
MIXTURES WITH LITTLE OR NO FINES 

CLAYEY SANDS 
SAND-GRAVEL-CLAY MIXTURES 

INORGANIC SILTS ft VERY FINE SANDS. 
SILTY OR CLAYEY FINE SANDS. 
CLAYEY SILTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO MEDIUM 
PLASTICITY, GRAVELLY CLAYS, 
SANDY CLAYS. SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS & ORGANIC SILTY CLAYS 
OF LOW PLASTICITY 

INORGANIC SILTS. MICACEOUS OR 
DIATOMACEOUS FINE SAND OR SILT 

INORGANIC CLAYS OF HIGH PLASTICITY, 
FAT CLAYS 

ORGANIC CLAYS ft ORGANIC SILTS 
OF MEDIUM-TO-HIGH PLASTICITY 

PEAT, HUMUS. SWAMP SOILS 
WfTH HIGH ORGANIC CONTENTS 

MOISTURE CONTENT 
DESCRIPTION FIELD TEST 

ABSENCE OF MOISTURE, DUSTY, DRY TO THE TOUCH 

DAMP BUT NO VISIBLE WATER 

VISIBLE FREE WATER, USUALLY SOIL BELOW WATER TABLE 

STRATIFICATION 
DESCRIPTION THICKNESS 

SEAM 

LAYER 

1/16-1/2" 

1/2-12" 

DESCRIPTION 

OCCASIONAL 

FREQUENT 

ONE OR LESS PER FOOT OF THICKNESS 

MORE THAN ONE PER FOOT OF THICKNESS 

LOG KEY SYMBOLS 

BORING 
SAMPLE LOCATION N TEST-PIT 

SAMPLE LOCATION 

yg_ WATER LEVEL 
— (level after completion) 

2 WATER LEVEL 
— (level where first encountered) 

CEMENTATION 
DESCRIPTION 

MODERATELY 

DESCRIPTION 

CRUMBLES OR BREAKS WITH HANDLING OR SLIGHT FINGER PRESSURE 

CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER PRESSURE 

WILL NOT CRUMBLE OR BREAK WITH FINGER PRESSURE 

OTHER TESTS KEY 

AL 
UC 

CBR 
COMP 
Cl 
COL 
SS 

CONSOLIDATION 
ATTERBURG LIMITS 
UNCONFINED COMPRESSION 
SOLUBILITY 
ORGANIC CONTENT 
CALIFORNIA BEARING RATIO 
MOISTURE/DENSITY RELATIONSHIP 
CALIFORNIA IMPACT 
COLLAPSE POTENTIAL 
SHRINK SWELL 

SA 
DS 

RV 
SU 
PM 

Gs 
SL 

SIEVE ANALYSIS 
DIRECT SHEAR 
TRIAXIAL 
RESISTIVITY 
R-VALUE 
SOLUBLE SULFATES 
PERMEABILITY 
% FINER THAN #200 
SPECIFIC GRAVITY 
SWELL LOAD 

MODIFIERS 
DESCRIPTION 

TRACE 

GENERAL NOTES 
1. Lines separating strata on the logs represent approximate boundaries only. 

Actual transitions may be gradual. 

2. No warranty is provided as to the continuity of soil conditions between 
Individual sample locations. 

3. Logs represent general soil conditions observed at the point of exploration 
on the date indicated. 

4. In general, Untried Soil Classification designations presented on the logs 
were evaluated by visual methods only. Therefore, actual designations (based 
on laboratory tests) may vary. 

APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL 

APPARENT 
DENSITY 

SPT 
(btows/n) 

MODIFIED CA. 
SAMPLER 
(Mows/ft) 

CALIFORNIA 
SAMPLER 
(Hows/ft) 

RELATIVE 
DENSITY FIELD TEST 

VERY LOOSE EASILY PENETRATED WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND 

DIFFICULT TO PENETRATE WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND 

MEDIUM DENSE EASILY PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

DIFFICULT TO PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

VERY DENSE PENETRATED ONLY A FEW INCHES WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER 

CONSISTENCY -
FINE-GRAINED SOIL 

CONSISTENCY 

MEDIUM STIFF 

SPT 
(blows/ft) 

UNTRAINED 
STRINGTH (tsf) 

POCKET 
PENETROMETER 

UNCONFINED 
FIELD TEST 

EASILY PENETRATED SEVERAL INCHES BY THUMB. EXUDES BETWEEN THUMB AND 
FINGERS WHEN SQUEEZED BY HAND. 

EASILY PENETRATED ONE INCH BY THUMB. MOLDED BY LIGHT FINGER PRESSURE. 

PENETRATED OVER 1/2 INCH BY THUMB WITH MODERATE EFFORT. MOLDED BY STRONG 
FINGER PRESSURE. 

INDENTED ABOUT 1/2 INCH BY THUMB BUT PENETRATED ONLY WITH GREAT EFFORT. 

READILY INDENTED BY THUMBNAIL. 

Copyright @ 2014, IGES. INC. 

INDENTED WITH DIFFICULTY BY THUMBNAIL. 

KEY TO SOIL SYMBOLS AND TERMINOLOGY 
Project N umber 01640-002 

Plate 

B-41 



TYPICAL ROCK DESCRIPTION 
AND GRAPHICAL SYMBOLS 

~ SILTSTONE 

CONGLOMERATE 

SANDSTONE 

SHALE 

LIMESTONE 

DOLOMITE 

GYPSUM 

METAMORPHIC 

IGNEOUS 

GENERAL BEDROCK 

FRACTURING 
SPACING 

>6 FT 

2-6 FT 

8-24 IN 

2 1/2 -8 IN 

3/4 - 2 1/2 IN 

DESCRIPTION 

VERY WIDELY 

WIDELY 

MODERATELY 

CLOSELY 

VERY CLOSELY 

RQD 
RQD (%) 

90-100 

75-90 

50-75 

25-50 

0-25 

ROCK QUALITY 

EXCELLENT 

GOOD 

FAIR 

POOR 

VERY POOR 

LOG KEY SYMBOLS 

BORING OR CORE 
SAMPLE LOCATION H TEST-PIT 

SAMPLE LOCATION 

3 £ WATER LEVEL 
— (level after comptetlon) 

2 WATER LEVEL 
— (level where first encountered) 

OTHER TESTS KEY 

AL 
UC 

CBR 

Cl 
COL 
SS 

CONSOLIDATION 
ATTERBURG LIMITS 
UNCONFINED COMPRESSION 
SOLUBILITY 
ORGANIC CONTENT 
CALIFORNIA BEARING RATIO 

COMP MOISTURE/DENSITY RELATIONSHIP 
CALIFORNIA IMPACT 
COLLAPSE POTENTIAL 
SHRINK SWELL 
POINT LOAD 

SA 
DS 

RV 
SU 
PM 
-200 
Gs 
SL 

SIEVE ANALYSIS 
DIRECT SHEAR 
TRIAXIAL 
RESISTIVITY 
R-VALUE 
SOLUBLE SULFATES 
PERMEABILITY 
% FINER THAN #200 
SPECIFIC GRAVITY 
SWELL LOAD 

WEATHERING 

WEATHERING 

FRESH 

SLIGHTLY 
WEATHERED 

MODERATELY 
WEATHERED 

HIGHLY 
WEATHERED 

COMPLETELY 
WEATHERED 

FIELD TEST 

NO VISIBLE SIGN OF DECOMPOSITION OR DISCOLORATION. RINGS UNDER HAMMER 
IMPACT. 

SLIGHT DISCOLORATION INWARDS FROM OPEN FRACTURES, OTHERWISE SIMILAR 
TO FRESH. 

DISCOLORATION THROUGHOUT. WEAKER MINERALS SUCH AS FELDSPAR ARE 
DECOMPOSED. STRENGTH SOMEWHAT LESS THAN FRESH ROCK BUT CORES 
CANNOT BE BROKEN BY HAND OR SCRAPED WITH A KNIFE. 

MOST MINERALS SOMEWHAT DECOMPOSED. SPECIMENS CAN BE BROKEN BY 
HAND WITH EFFORT OR SHAVED WITH A KNIFE. TEXTURE PRESERVED. 

MINERALS DECOMPOSED TO SOIL BUT FABRIC AND STRUCTURE PRESERVED. 
SPECIMENS EASILY CRUMBLE OR PENETRATED. 

COMPETENCY 

BEDDING OF SEDIMENTARY ROCKS 
SPLITTING 
PROPERTY 

MASSIVE 

BLOCKY 

SLABBY 

FLAGGY 

SHALY OR PLATY 

PAPERY 

THICKNESS 

>4.0FT 

2.0-4.0 FT 

1/2-2 1/2 IN 

1/8-1/2 IN 

<1/8 IN 

STRATIFICATION 

VERY THICK BEDDED 

THICK-BEDDED 

THIN-BEDDED 

VERY THIN-BEDDED 

LAMINATED 

THINLY LAMINATED 

EXTREMELY 
STRONG 

VERY STRONG 

MODERATELY 
STRONG 

MANY BLOWS WITH GEOLOGIC HAMMER REQUIRED TO BREAK 
INTACT SPECIMEN. 

HAND-HELD SPECIMEN BREAKS WITH PICK END OF HAMMER UNDER 
MORE THAN ONE BLOW. 
CANNOT BE SCRAPED OR PEELED WITH KNIFE. HAND-HELD 
SPECIMEN CAN BE BROKEN WITH SINGLE MODERATE BLOW WITH 
PICK END OF HAMMER 

CAN JUST BE SCRAPED OR PEELED WITH KNIFE. 
INDENTATIONS 1-3 mm SHOW IN SPECIMEN WITH 
MODERATE BLOW WITH PICK END OF HAMMER 
MATERIAL CRUMBLES UNDER MODERATE BLOW WITH PICK END OF 
HAMMER AND CAN BE PEELED WITH KNIFE. BUT IS HARD TO 
HAND-TRIM FOR TRIAXIAL TEST SPECIMEN 
MATERIAL CRUMBLES IN HAND. 

APPROXIMATE RANGE 
OF UNCONFINED 
COMPRESSIVE 

STRENGTH (TSF) 

>2000 

Copyright <&, 2014, IGES, INC. 

KEY TO PHYSICAL ROCK PROPERTIES 
Project Number 01640-002 
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SAGE EARTH SCIENCE 
GEOPHYSICAL SURVEYS 

September 1, 2013 

R E : SEISMIC REFRACTION SURVEY - DEPTH TO ROCK/RIPPABILITY - CS 
MINING TAILING POND 

Based on the project objective and site conditions, Sage Earth Science conducted a seismic 
refraction tomography survey to map the depth to rock and determine overburden and refractor 
velocity at the Southern Utah site. 

P-wave survey (refraction) 
Given a physical setting of increasing density with depth, and by measuring the travel time of a 
compression wave (p-wave) between known points, the seismic refraction method can be used to 
detennine the depth to a refracting horizon(s), the seismic velocity of the refracting horizon(s), as 
well as thickness and velocities of the overlying materials. 

Approximately 2,150 feet p-wave refraction profile were acquired. 
Profiles were located at the site as directed by the customer. Data 
were acquired in accordance with ASTM standard, ASTM D 5777-
00 Standard Guide for Using the Seismic Refraction Method for 
Subsurface Investigation. Data were reduced using PlotRefra™ 
seismic refraction tomographic inversion software produced by 
Geometries Inc. 

Figure 1. field equipment 

Sage Earth Science used a 24-channel engineering seismograph and 16 lb. sledgehammer to 
perform the acoustic travel time measurements. Data are collected in 150 foot arrays with 24 
geophones, one placed every 6.56 feet along profile. Nine records for each 24 channel array 
were obtained. 

direct p-wave 
refracted p-wave 

<r Distance (ft) 
50 70 80 80 10C 11C 12C 13C 14( 150 10 20 30 

1 
Q 300 -

surface wave 

SAGE2857 SG2 

Figure #2 Typical field record 

2184 Charming Way, Suite 110. Idaho Falls, ID 83404 
telephone: (208)522-5049, Fax: (208)528-6200, email: sageear1hscience@vahoo.com 

http://www.sageearthscience.com 



Table 1 Seismic Survey recording parameters 
recording instrument Bison 9024 s/n 6-93913 
geophone Mark products - 4.5 hz. vertical 
Geophone/station spacing 6.56 feet (2 meters) 
number of channels 24 
spread length 150 feet 
sample rate 0.25 millisecond 
number of samples/channel 1,000 
record length 0.25 seconds 
low pass filter 120 Hz. 
low cut filter 4 Hz. 

seismic source 16 pound sledge hammer 
source locations Channels 1,4,7,10,13,16,19,22,24 
P-wave refraction Tomographic inversion PlotRefra TM 

Profile locations were field located as directed by the customer. Approximate locations are 
shown in figure 3. Elevation data were provided by IGES. 

Line 

r * 
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'* -Figure 3. Profile locations, (scale and locations approximate) 
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A 
Discussion 
The following figures show the compression wave velocity profiles at the locations show in 
figure 3. The site is characterized by three general velocity zones. 
The first velocity zone is a low velocity material exhibiting a velocity below 2,500 feet per 
second. This material is a low density sediment or unconsolidated weathered material. These 
materials are shown as blue-green in the profile figures. 

A mid-range velocity zone 2,500 fps - 5,000 ips is likely a weathered or highly fractured rock 
material. These materials are shown as yellow-orange in the profile figures. 

Red-maroon in the profile figures should be considered rock material. Based on the relatively 
low seismic velocity, the rock appears to be relatively low density fractured rock. 

The velocities observed across the site are generally low. According to the Caterpillar Handbook 
for Ripping, seismic velocities are but one aspect of a rippablity survey and should be used in 
conjunction with other tests, observations, and experience. 

Vp (ft/sec) 
200 1000 2000 3000 4000 5000 6000 

~ l I 
unconsolidated sediment / 

fractured rock debris 
< 2,500 fps 

heavily 
weathered/fractured rock 

2,500 - 5,000 fps 

rock 
> 5,000 hps 

Figure #4 General velocity range of materials 

Distances and depths are measured in feet. Velocities are reported in feet per second. Profile 
distances is the distance south or east within each profile depending on the profile orientation. 

As a general guide, quoting from the ASTM standard, ASTM D 5777-00 Standard Guide for 
Using the Seismic Refraction Method for Subsurface Investigation 

The seismic refraction method provides the velocity of compressional P-waves in 
subsurface materials. Although the P-wave velocity can be a good indicator of the 
type of soil or rock, it is not a unique indicator. Table 2 shows that each type of 
sediment or rock has a wide range of seismic velocities, and many of these ranges 
significantly overlap. While the seismic refraction technique measures the seismic 
velocity of seismic waves in earth materials, it is the interpreter who based on 

3 | P a g e 



knowledge of the local conditions or other data, or both, must interpret the 
seismic refraction data and arrive at a geologically reasonable solution 

Table 2 

Material 
wave velocity Vp 

feet/second 
wave velocity Vp 
meters/second 

Weathered surface material 800-2,000 250-600 
Gravel or dry sand 1,500-3,000 460-900 
Sand (saturated) 4,000-6,000 1,200-1,800 
Clay (saturated) 3,000-9,000 900-2,700 
Sandstone 6,000-13,000 1,800-4,000 
Shale 9,000-14,000 2,700-4,300 
Chalk 6,000-13,000 1,800-4,000 
Limestone 7,000-20,000 2,100-6,100 
Granite 15,000-19,000 4,600-5,800 
Metamorphic rock 10,000-23,000 3,000-7,000 

5.2.2. According to Mooney (8), P-wave velocities are generally greater for: 
1. Denser rocks than lighter rocks 
2. Older rocks than younger rocks 
3. Igneous rocks than sedimentary rocks 
4. Solid rocks than rocks with crack and fractures 
5. Unweathered rocks than weathered rocks 
6. Consolidated sediments than unconsolidated sediments 
7. Water saturated rocks/sediments than unsaturated rocks/sediments 
8. Wet soils than dry soils 

Glen Carpenter/ principal 
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SAGE EARTH SCIENCE 
/ GEOPHYSICAL SURVEYS 

December 19,2013 

RE: SEISMIC REFRACTION SURVEY - DEPTH TO ROCK/RIPPABILITY - CS 
MINE TAILINGS POND - DAM LOCATION 

Based on the project objective and site conditions, Sage Earth Science conducted a seismic 
refraction tomography survey to map the depth to rock and determine overburden and refractor 
velocity at the Southern Utah site. 

P-wave survey (refraction) 
Given a physical setting of increasing density with depth, and by measuring the travel time of a 
compression wave (p-wave) between known points, the seismic refraction method can be used to 
determine the depth to a refracting horizon(s), the seismic velocity of the refracting horizon(s), as 
well as thickness and velocities of the overlying materials. 

Approximately 1,820 feet p-wave refraction profile were acquired. 
Profiles were located at the site as directed by the customer. Data 
were acquired in accordance with ASTM standard, ASTM D 5777-
00 Standard Guide for Using the Seismic Refraction Method for 
Subsurface Investigation. Data were reduced using PlotRefra™ 
seismic refraction tomographic inversion software produced by 
Geometries Inc. 

Figure 1. field equipment 

Sage Earth Science used a 24-channel engineering seismograph, 600 pound weight drop and 16 
lb. sledgehammer to perform the acoustic travel time measurements. Data are collected in 375 
foot arrays with 24 geophones, one placed every 16.4 feet along profile. Six records for each 24 
channel array were obtained. 

direct p-wave 

surface wave 

mm J&'-SJ 

i 

refracted p-wave 

Figure #2 Typical field record 

2184 Channing Way, Suite 110, Idaho Falls, ID 83404 
telephone: (208)522-5049, Fax: (208)528-6200, email: sage€arthscience(q)vahoo.com 

http://www.sageearthscience.com 



Table 1 Seismic Survey recording parameters 
recording instrument Bison 9024 s/n 6-93913 
geophone Mark products - 4.5 hz. vertical 
Geophone/station spacing 16.4 feet (5 meters) 
number of channels 24 
spread length 377 feet 
sample rate 0.25 millisecond 
number of samples/channel 8000 
record length 2.0 seconds 
low pass filter 120 Hz. 
low cut filter 4 Hz. 
seismic source 16 pound sledge hammer, 600 lb 

weight drop 
source locations Channels 1,5,10,15,20,24 
P-wave refraction Tomographic inversion PlotRefra™ 

Profile locations were field located as directed by the customer. Approximate locations are 
shown in figure 3. Elevation data were obtained from Google Earth and should be considered 
approximate. 

Line 

Line 

Line 

Line 

tUEB 

KMT 

Figure 3. Profile locations, (scale and locations approximate) 

Discussion 
The following figures show the compression wave velocity profiles at the locations show in 
figure 3. The site is characterized by four general velocity zones. The characterization of 
materials is based on typical velocities of materials and should be correlated with test pits, 
borings, or other direct observations. 
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A 
The first velocity zone is a low velocity material exhibiting a velocity below 1,500 feet per 
second. This material is a low density sediment or unconsolidated weathered material. These 
materials are shown as blue in the profile figures. 

A mid-range velocity zone 1,500 fps - 4,000 fps is likely a heavily weathered or highly fractured 
rock material or sediment. These materials are shown as green-yellow in the profile figures. 

A mid-range velocity zone 4,000 fps - 6,000 fps is likely a heavily weathered or highly fractured 
rock material. These materials are shown as yellow-orange in the profile figures. 

Red-maroon in the profile figures should be considered rock material. 

The velocities observed across the site are generally low. According to the Caterpillar Handbook 
for Ripping, seismic velocities are but one aspect of a rippablity survey and should be used in 
conjunction with other tests, observations, and experience. 

unconsolidated sediment 
fractured rock debris 

< 1,500 fps 

Vp(fps) 
1143 1829 2514 3200 3886 4571 5257 5g43 6629^7314 

i l l I I I I I 1 1 1 1 HR 

heavily weathered 
fractured rock 

1,500-4,000 fps 

weathered 
fractured rock 

4,000-6,000 fps 

rock 
> 6,000 fps 

Figure #4 General velocity range of materials 

Distances and depths are measured in feet. Velocities are reported in feet per second. Profile 
distances is the distance south or east within each profile depending on the profile orientation. 

As a general guide, quoting from the ASTM standard, ASTM D 5777-00 Standard Guide for 
Using the Seismic Refraction Methodfor Subsurface Investigation 

The seismic refraction method provides the velocity of compressional P-waves in 
subsurface materials. Although the P-wave velocity can be a good indicator of the 
type of soil or rock, it is not a unique indicator. Table 2 shows that each type of 
sediment or rock has a wide range of seismic velocities, and many of these ranges 
significantly overlap. While the seismic refraction technique measures the seismic 
velocity of seismic waves in earth materials, it is the interpreter who based on 
knowledge of the local conditions or other data, or both, must interpret the 
seismic refraction data and arrive at a geologically reasonable solution 

Table 2 

Material 
Weathered surface material 
Gravel or dry sand 

wave velocity Vp 
feet/second 
800-2,000 

1,500-3,000 

wave velocity Vp 
meters/second 

250-600 
460-900 
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Sand (saturated) 4,000-6,000 1,200-1,800 
Clay (saturated) 3,000-9,000 900-2,700 
Sandstone 6,000-13,000 1,800-4,000 
Shale 9,000-14,000 2,700-4,300 
Chalk 6,000-13,000 1,800-4,000 
Limestone 7,000-20,000 2,100-6,100 
Granite 15,000-19,000 4,600-5,800 
Metamorphic rock 10,000-23,000 3,000-7,000 

5.2.2. According to Mooney (8), P-wave velocities are generally greater for: 
1. Denser rocks than lighter rocks 
2. Older rocks than younger rocks 
3. Igneous rocks than sedimentary rocks 
4. Solid rocks than rocks with crack and fractures 
5. Unweathered rocks than weathered rocks 
6. Consolidated sediments than unconsolidated sediments 
7. Water saturated rocks/sediments than unsaturated rocks/sediments 
8. Wet soils than dry soils 

Glen Carpenter/ principal 
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APPENDIX C 



Geotechnical Investigation 
SUMMARY OF LABORATORY TEST RESULTS TABLE 

Project Number:01640-001, 002, 003 

Sample Dry Water 
Location Depth Density Contenl 

ID (ft) (pcf) (%) 

Gravel 
>#4& 

<3" 
(%) 

Sand 
>#200 
&<#4 
(%) 

Fines 
<#200 
(%) 

Liquid 
Limit 
(%) 

PI 
(%) 

Consolidated 
Undrained 

Triaxial 
(c) (Phi) 

(psf) (degrees) 

Consolidated 
Undrained Direct Standard 

Triaxial Shear Direct Shear Permeability Proctor 
(c') (phi') (c') (phi') (k) MDD OMC 

(psf) (degrees) (psf) (degrees) (cm/s) (psf) (%) 

TP-1 0-3' 11.4 84.4 4.2 7.10E-04 109.6 8.1 
TP-1 18.5 76.6 4.8 
TP-2 2-3' 7.7 76.9 15.4 2.60E-04 126 10.5 
TP-2 7-8' 36.3 57.9 5.8 4.10E-04 131.4 8.9 
TP-3 1-3' 38.2 47.2 14.6 NP NP 1076 19.5 77 37.1 2.30E-06 134 8.4 
TP-4 3-5' 25.1 43.7 31.2 28 11 
TP-4 5-6' 16.6 68.9 14.5 35 12 122.4 13.0 
TP-5 3-4,6 23.1 44.4 32.6 NP NP 348 34 119.2 12.1 
TP-6 2-6' 1034 27 39 
TP-6 2-3,5-6 39.9 47.1 12.9 NP NP 5.90E-05 122 12.4 
TP-7 2-3' 11.1 81.7 7.1 NP NP 120.1 12.2 
TP-8 3-4' 7.4 76.8 15.8 NP NP 180 38 126.3 10.3 
TP-9 3-4' 6.4 74.4 19.2 NP NP 174 37 124 10.4 

TP-21 4.5-5' 5.3 86.1 8.6 
TP-24 3-4' 7.2 80.5 12.2 2614 13.4 443 34.5 117.8 13.7 
TP-24 5-6' 10.1 79.9 10.0 687 41 119.1 12.9 
TP-25 2-3' 15.2 69.6 15.1 115.4 14.5 
TP-26 2-3' 4.2 67.6 28.2 255 38 125.2 10.2 
TP-29 4-5' 2.2 79.7 18.0 365 40 

1.9E-04 
@ 1 ksf 

118.6 13.1 

TP-41 4-6' 7.2 9.4 66.8 23.8 674 17.3 81 37.3 107.9 16.5 

TP-42 2-3' 1.8 20.6 66.7 12.7 

1.6E-04 
@3ksf 
1.4E-04 
@ 5 ksf 

4.87E-04 
@2ksf 

4.81 E-04 
@4ksf 

4.70E-04 
@6ksf 

TP-42 5-6' 2.2 12.9 80.2 6.9 6587 10.1 37.1 120.3 13.0 
TP-43 2-3' 2.2 18.1 66.9 15.0 

2.5E-04 
@ 1 ksf 
2.1 E-04 
@3ksf 
1.9E-04 
@5ksf 

TP-43 6-8' 2.9 19.8 63.2 16.9 999 17.2 130 36.7 125.1 10.0 

TP-44 2-3' 2.1 11.8 80.2 8.0 
6.3E-04 
@2ksf TP-44 3.7 17.4 72.9 9.7 2271 20.2 39.1 
5.9E-04 
@4ksf 
5.7E-04 
@8ksf 

122.6 11.9 

TP-46 3-4' 17.7 4.9 44.4 50.7 
TP-49 4-6' 5.7 10.5 54.4 35.1 

7.92E-04 
@ 1 ksf 
7.03E-04 
@ 3 ksf 

6.84E-04 
@5ksf 

6.89E-04 
@2ksf 

6.87E-04 
@4ksf 

6.84E-04 
@6 ksf 

124.5 10.9 

TP-51 

TP-52 

4-5' 

4-5' 

1.7 19.7 74.7 5.6 2577 23.4 38.9 505 36 

2.7 20.2 70.8 8.9 2982 14.9 37.3 700 36 

119.6 

123 

11.9 

9.8 

TP-53 
TP-55 

3-4' 
3-4* 

2.5 
1.8 

5.2 
20.8 

79.4 
70.6 

15.5 
8.7 

C-1-a 



Consolidated Consolidated 
Gravel Sand Undrained Undrained Direct Standard 

Sample Dry Water >#4 & >#200 Fines Liquid Triaxial Triaxial Shear Direct Shear Permeability Proctor 
Location Depth Density Contenl <3" &<#4 <#200 Limit PI (c) (phi) (c') (phi') (c') (phi') (k) MDD OMC 

ID (ft) (pcf) (%) (%) (%) (%) (%) (%) (psf) (degrees) (psf) (degrees) (psf) (degrees) (cm/s) (psf) (%) 

Tailings Beach 
1 0 NP NP 

1,3,5 0 0 _ 27J5 0 37_3 
2 0 97JJ 30J5 
3 0 NP NP 
4 0 96,6 3JL3 
5 0 _!_ N_ 
6 0 97_3 3JL5 
7 fj NP NP 66̂  32 
8 0 97.1 31.5 



Water Content and Unit Weight of Soil 
(In General Accordance with ASTM D7263 Method B and D2216) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/15/2013 

By: JDF 

© IGES 2004, 2013 

"E. .o 
B _ 
rt 

C/5 

Boring No. Tailings Beacl Tailings Bead Tailings Beacl 

Sample: 
Depth: Surface Surface Surface Surface 

Sample height, H (in' 5.970 6.000 5.363 5.363 

a 
Jc 

'S 
o 

Sample diameter, D (in) 2.416 2.416 2.416 2.416 
Sample volume, V (fl3) ^0158 0.0159 0.0142 

Mass rings + wet soil (gj 1168.96 1924.20 1840:10 1838.40 
Mass rings/tare (g) 250.38 1008.29 1013.96 1014.37 
Moist soil, Ws (g) : 918:58 915.91 <826.14 824.03 

Moist unit wt.,Ym (pcf) 121.86 126.85 128.01 127.68 

Wet soil + tare (g) "1041.51 1036.07 954:42 959.71 
Dry soil + tare (g) y827.07 818.84 ;756:5«, 763.40 

Tare (g) 127:01: 124.10 129.2?: 140.35 

Water Content, w (%) 30.6 31.3 31,5 31.5 

Dry Unit Wt.,yd (pcf) 96.6 97.1 

Entered by: 

Reviewed: Z:\PROJECTS\01640 CS_mining\001 _Tailings\U\[MDv I .xls] I 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) © IG ES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-3 
No: 01640-001 (II) Sample: Combined Samples 

Location: Milford, UT Depth: 1-3' 
Date: 3/13/2013 Description: Brown silty sand 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

Difl icult to thread. 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

Flow Curve 

2.5 

g 1.5 

0.5 

60 

50 -

^ 4 0 

"§ 30 

E 20 

10 

10 Number of drops, N 
100 

Plasticity Chart 

:___j_J__L 

U-Line A-Line 
CH 

MH 

CL 

ML 

l i t I I I I 1 I 

10 20 30 40 50 60 70 80 90 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ALvl ,xls]l 



Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid limit test method: Multipoint 
Plastic Limit 

©IGES 2004,2013 

Boring No.: TP-4 
Sample: 
Depth: 3-5' 

Description: Brown lean clay 

Determination No 1 
Wet Soil + Tare (g) 34.48 35.42 
Dry Soil + Tare (g) 32.69 33.50 

Water Loss (g) 1.79 1.92 
Tare (g) 21.88 21.97 

Dry Soil (g) 10.81 11.53 
Water Content, w (%) 16.56 16.65 

Liquid Limit 
Determination No 

Number of Drops, N 27 21 16 
Wet Soil + Tare (g) 36.86 35.84 37.70 
Dry Soil + Tare (g) 33.62 32.73 34.02 

Water Loss (g) 3.24 3.11 3.68 
Tare (g) 21.91 21.90 21.66 

Dry Soil (g) 11.71 10.83 12.36 
Water Content, w (% 27.67 28.72 29.77 

One-Point LL (%) 28 28 

Liquid Limit, LL (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

28 
17 
11 

30 

29.5 -

r 29 

3 28.5 

28 

27.5 

<s> Flow Curve 

LL = 28 

10 

Entered by: 
Reviewed: 

Number of drops, N 100 

60 

50 

^ 4 0 

"§ 30 

rt 
S 20 

10 -

Plasticity Chart 

U-Line A-Line 
CH 

MH 

CL 

X 
ML 

10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\lI\[ ALv 1 .xls]2 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid limit test method: Multipoint 
Plastic Limit 

© IGES 2004, 2013 

Boring No.: TP-4 
Sample: 

Depth: 5-6' 
Description: Brown lean clay 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 

1 
37.58 
34.61 
2.97 
21.55 
13.06 

38.16 
35.05 
3.11 
21.47 
13.58 

Water Content, w (%) 22.74 22.90 
Liquid Limit 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

25 
34.79 
31.40 
3.39 
21.74 
9.66 
35.09 

35 

22 
34.76 
31.28 
3.48 
21.61 
9.67 
35.99 

35 

17 
35.72 
31.90 
3.82 
21.71 
10.19 
37.49 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

35 
23 
12 

38 

37.5 

37 

g 
136.5 
c 
o 

rt 

36 

35.5 

35 H 

34.5 

10 

Flow Curve 

LL = 35 

60 

50 

C 40 
PL, 

1 30 

S 20 

10 

Number of drops, N 
100 

Plasticity Chart 

A-Line U-Line 

CH 

MH 

CL 

ML 

i i I I i i i i i i i i 

10 20 30 40 50 60 
Liquid Limit (LL) 

70 80 90 

Entered by: 
Reviewed: Z:\PROJECTS\01M0_CS_mining\001_Tailings\II\[ALvl.xls]3 



Liquid Limit. Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

©IGES 2004,2013 

Boring No.: TP-5 
Sample: Combined Samples 
Depth: 3-4' & 6f 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 50 
Line Line 

CH ? 2 40 

5 1.5 c 30 

MH 
03 

E 20 £ 1 
CL 

0.5 10 
ML 

1 1 1 1 

10 00 10 20 Number of drops, N 
30 40 50 60 

Liquid Limit (LL) 
70 80 90 100 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_minnig\001_Tailings\II\t ALvl.xls]4 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/13/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

© IGES 2004, 2013 

Boring No.: TP-6 
Sample: Combined Samples 
Depth: 2-3'& 5-6' 

Description: Brown silt 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 

Unable to obtain an adequate blow count 

Tare (g) 
Dry Soil (g) 

Water Content, w (%) 
One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

Flow Curve 

2.5 

.5 

1 -

0.5 

10 

Entered by: 
Reviewed: 

Number of drops, N 

60 

50 

cr 40 
PH 

30 

PH 20 

10 

Plasticity Chart 

U-Line A-Line 

CH 

MH 

CL 

ML 

I I I I I I I M I I I I I I I I I I I I I I I I I 
100 0 10 20 30 40 50 60 70 80 90 _ _ _ > 

Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ ALv 1 .xls]5 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 

R I C E S ' 
© IGES 2004,2013 

No: 01640-001 (II) 
Location: Milford, UT 

Date: 3/19/2013 
By: DKS 

Plastic Limit 

Boring No.: TP-7 
Sample: 
Depth: 2-3' 

Description: Brown silty sand 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determinec 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Difficult to thread. 

(N.P.) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 50 -

U-Lme A-Line 
CH ^ 4 0 

S 1.5 30 

MH 
20 

CL 

0.5 10 -
ML 

r i i i i i i i i i i i i i i i i l i i i i l i i i i i i i i ' l 

10 X T , X T 100 0 10 20 30 40 50 60 70 80 90 100 Number of drops, N L i q u i d L i m i t ( L L ) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001_Tailings\Il\[ALv1.xls]6 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

©IGES 2004, 2013 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difi icult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
U-Line A-Line 

CH 
p 2 40 

51.5 £ 30 

MH 

£ 1 PH 20 

CL 

0.5 10 
ML 

0 H 

10 

Entered by: 
Reviewed: 

Number of drops, N 
100 0 10 20 30 40 50. 60 70 80 90 _ _ 0 

Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ ALv 1 .xls]7 



Liquid Limit. Plastic Limit and Plasticity Index of Soils \ ^ I C E S 
(ASTM D4318) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

Boring No.: TP-9 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Unable to obtain an adequate blow count. 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 - 50 
U-Line A-Line 

CH a 40 

I 30 1.5 

MH 
20 

CL 

0.5 10 -
M L CL 

0 -

10 
Number of drops, N 

100 0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ALv 1 .xls]8 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

©IGES 2004, 2013 

Boring No.: Tailings Beach 
Sample: 1 

Depth: Surface 
Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determinec 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Difficult to thread. 

(N.P.) 

Unable to obtain an adequate blow count 

Liquid Limit L L (%) 
Plastic Limit PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
Line A-Line 

CH 
^ 4 0 

"S 30 £1.5 

MH 
03 

S 20 
CL 

0.5 10 
ML 

10 

Entered by: 
Reviewed: 

Number of drops, N 
100 0 10 20 30 40 50 60 70 80 90 

Liquid Limit (LL) 

Z:\PROJECTS\01M0_CS_mining\001_Tailings\II\[ALvl.xls]9 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

# I G E S 
© IGES 2004, 2013 

Boring No.: Tailings Beach 
Sample: 3 
Depth: Surface 

Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difficult to thread. 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Unable to obtain an adequate blow count 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 50 
Line Line 

CH 
^ 4 0 

Z 30 .5 

M H 
CO 

E 20 £ 1 
CL 

0.5 10 
ML 

1 0

 X T . f . X T 100 0 10 20 30 40 50 60 70 80 90 100 
Number of drops, N Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 _Tailings\lI\[ALvl .xls] 10 



Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

©IGES 2004, 2013 

Boring No.: Tailings Beach 
Sample: 5 

Depth: Surface 
Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difficult to thread. 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 

Unable to obtain an adequate blow count 

Water Content, w (%) 
One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
U-Line A-Lme 

CH 
a 40 

1.5 a 30 

MH 

p-i 20 

CL 

0.5 10 
ML 

10 
Number of drops, N 

100 0 10 20 30 40 50 60 
Liquid Limit (LL) 

70 80 90 

Entered by: 
Reviewed: Z:\PROJ ECTS\01640 C S_mining\001 _Tailings\I I\[ AL v 1 .xls] 11 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

© IGES 2004,2013 

Boring No.: Tailings Beach 
Sample: 7 
Depth: Surface 

Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 50 
U-Line A-Line 

CH p 2 ^ 4 0 

SLS a 30 

MH 

£ 1 PH 20 

CL 

0.5 10 
ML CJ_v 

0 -

10 100 Number of drops, N 

Entered by: 
Reviewed: 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\ll\[ ALv 1 xls] 12 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/13/2013 

By: BRR 

©IGES 2004, 2013 

sion Boring No.: TP-3 
Sample: Combined Samples 
Depth: 1-3' 

Description: Brown silty sand with gravel 

Water content data C.F.(+3/4M) S.F.(-3/4") 
Moist soil + tare (g): 1382.89 1837.27 

Dry soil + tare (g): 1364.78 1760.32 
Tare(g): 215.39 408.81 

Water content (%): 1.6 5.7 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
51492.80 
10584.6 
1428.46 

Split fraction: 0.788 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

2486.62 
7432.20 
10420.41 
135.15 
292.17 
504.60 
692.94 
832.15 
930.44 
1008.26 
1054.23 
1101.47 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
49124.9 
10420.4 
1351.51 

Percent 
Finer 

100.0 
94.9 
84.9 
78.8 
70.9 
61.8 
49.4 
38.4 
30.3 
24.5 
20.0 
17.3 
14.6 

-Split 

JS 
M 
"5 
fc 

£ } 

Ui 

C 
IS 

3/4 n No.4 No.10 No.40 No.200 
100 

Mechanical 90 -

80 -

70 

60 

50 

40 

30 

20 

10 

100 

Entered by: 
Reviewed: 

Gravel (%): 38.2 
Sand (%): 47.2 
Fines (%): 14.6 

10 1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTS\0!640_CS_minin£\001_Tailings\II\[GSDv2 xls]I 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis # I G E S ' 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-4 
Sample: 
Depth: 3-5' 

Description: Brown clayey sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
24749.68 
1814.48 
1493.41 

Split fraction: 0.924 

Sieve 

6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

619.31 
1790.87 
114.98 
268.60 
446.53 
603.06 
709.62 
782.82 
844.50 
897.82 
937.22 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
23534.9 
1790.9 
1415.85 

Percent 
Finer 

100.0 
97.4 
92.4 
84.9 
74.9 
63.3 
53.0 
46.1 
41.3 
37.3 
33.8 
31.2 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

2026.03 
2002.42 
211.56 

1.3 

1901.93 
1824.37 
408.52 

5.5 

-Split 

JS 

*s 
fc 

3/4 in No.4 No.10 No.40 No.200 
100 

Mechanical 90 -

80 -

70 

60 

50 

40 

30 

20 

10 -

Gravel (%): 25.1 
Sand (%): 43.6 
Fines (%): 31.2 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z \PROJECTS\OI640_CS_mining\001 Tailmgs\II\[GSDv2 xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

^ICSES' 
©IGES 2004, 2013 

Boring No.: TP-4 
Sample: 
Depth: 5-6' 

Description: Light brown clayey sand with gravel 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1424.10 1643.73 

1404.61 1584.97 
223.56 310.58 

1.7 4.6 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
24740.03 
1200.53 
1333.15 

Dry 
23683.0 
1181.0 
1274.39 

Split fraction: 0.950 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

310.72 
1181.04 
155.30 
486.00 
774.33 
917.02 
986.29 
1032.02 
1057.20 
1080.10 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
98.7 
95.0 
83.4 
58.8 
37.3 
26.6 
21.5 
18.1 
16.2 
14.5 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

-Split 

3 in 3/4 in 
100 i—i B -

No.4 No.10 No.40 

90 : 

80 ; 

S 70 ; 

60 ; 

50 

X3 

"3 
fc 

I N 
4* 
a 
vs 
*s 40 s 

§ 30 : 

20 : 

10 

0 

No.200 

•Mechanical 

Gravel (%): 16.6 
Sand (%): 68.9 
Fines (%): 14.5 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
ZAPROJBCTS\01640 CS_mining\001 Tailings\II\[GSDv2 xls]3 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-5 
Sample: Combined Samples 
Depth: 3-4' & 6' 

Description: Brown silty sand with gravel 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

3/4" 
Moist 

29937.60 
2835.1 
1462.75 

Split fraction: 0.901 

Sieve 
8" 
6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1238.99 
2770.24 
96.87 
198.12 
356.19 
495.76 
598.96 
680.14 
753.83 
804.63 
866.29 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
27914.3 
2770.24 
1357.05 

Percent 
Finer 

100.0 
95.6 
90.1 
83.6 
76.9 
66.4 
57.2 
50.3 
44.9 
40.0 
36.7 
32.6 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1162.34 
1145.97 
446.79 

2.3 

1872.56 
1766.86 
409.81 

7.8 

-Split 

3 in 3/4 in No.4 No.10 No.40 No.200 

J3 

4= 

ON 

100 

Mechanical 90 

80 

70 -

60 

50 -

40 -

30 

20 -

10 -

Gravel (%): 23.1 
Sand (%): 44.4 
Fines (%): 32.6 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/12/2013 

By: BRR 

©IGES 2004, 2013 

sion Boring No.: TP-6 
Sample: Combined Samples 
Depth: 2-3' & 5-6' 

Description: Brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
54142.50 
9270.1 
1411.32 

Dry 
51306.5 
9041.3 
1329.32 

Split fraction: 0.824 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

2001.06 
2580.78 
5025.03 
9041.28 
200.51 
360.09 
579.84 
757.12 
882.23 
969.19 
1036.91 
1078.58 
1120.82 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

100.0 
96.1 
95.0 
90.2 
82.4 
70.0 
60.1 
46.4 
35.5 
27.7 
22.3 
18.1 
15.5 
12.9 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1608.92 
1579.30 
408.93 

2.5 

1821.81 
1739.81 
410.49 

6.2 

-Split 

JS 
.£? *S 
fc 

100 

90 : 

80 

_ 70 : 

3 in 3/4 in No.4 No.10 No.40 No.200 

60 : 

50 
e 

ts 
_ 40 -

30 

20 

10 -

Mechanical 

Gravel (%): 39.9 
Sand(%): 47.1 
Fines (%): 12.9 

1000 100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z \PROJECTS\01640 CS_mming\O0l_Tajlin f c's\II\[GSDv2.xls]5 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-7 
Sample: 
Depth: 2-3' 

Description: Brown sand with silt 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
27690.11 
1167.91 
1497.66 

Dry 
26689.7 
1148.9 
1442.24 

Split fraction: 0.957 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

822.88 
1148.89 
31.41 
102.75 
422.36 
854.17 
1078.68 
1203.08 
1277.34 
1310.37 
1334.73 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
96.9 
95.7 
93.6 
88.9 
67.7 
39.0 
24.1 
15.9 
10.9 
8.7 
7.1 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g): 1387.12 1813.48 

Dry soil + tare (g): 1368.10 1758.06 
Tare(g): 219.18 315.82 

Water content (%): 1.7 3.8 

-Split 

100 -i 
3 in 3/4 in No.4 No.10 No.40 No.200 

JS 
fcJO 

"5 
fc 

X 
u 
V 
B 

C 

u 
Urn 
V 

P-l 

Mechanical 90 

80 -

70 

60 

50 -

40 

30 

20 

10 

0 -

Gravel (%): 11.1 
Sand(%): 81.7 
Fines (%): 7.1 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\01640_CS_mining\00l Tailings\H\[GSDv2 xls]6 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1144.10 1826.72 

Dry soil + tare (g): 1133.50 1773.55 
Tare(g): 221.95 408.90 

Water content (%): 1.2 3.9 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
25314.71 

914.6 
1417.82 

Split fraction: 0.963 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

483.63 
585.78 
904.09 
51.72 

243.89 
589.92 
843.07 
983.22 
1065.02 
1103.94 
1140.13 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
24389.2 
904.1 

1364.65 

Percent 
Finer 

100.0 
98.0 
97.6 
96.3 
92.6 
79.1 
54.7 
36.8 
26.9 
21.1 
18.4 
15.8 

-Split 

JS 
ex 

X 
I * 

u 
s 
c 

4) 
PH 

3 in 

ioo -rtp-
3/4 in 

90 : 

80 

IS 70 

60 

50 : 

~ 40 

30 : 

20 \ 

10 : 

0 

100 

Entered by: 
Reviewed: 

No.4 No.10 No.40 No.200 

• Mechanical 

i i i i i i i i i i i i i i i i 

Gravel (%): 7.4 
Sand (%): 76.8 
Fines (%): 15.8 

10 1 

Grain size (mm) 

0.01 

Z:\PROJECTS\01640_CS_mining\001 Tai lings\I(\[GSDv2.xls]7 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-9 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
23782.06 

573.16 
1068.84 

Split fraction: 0.975 

Sieve 

8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

217.12 
564.24 
40.49 

204.90 
456.22 
614.42 
701.93 
757.61 
787.21 
817.63 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
22671.6 

564.2 
1018.11 

Percent 
Finer 

100.0 
99.0 
97.5 
93.6 
77.9 
53.8 
38.7 
30.3 
24.9 
22.1 
19.2 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 701.07 1477.80 

Dry soil + tare (g): 692.15 1427.07 
Tare(g): 127.89 408.96 

Water content (%): 1.6 5.0 

-Split 

3/4 in No.4 No.10 No.40 

£ 70 : 

JS 

ex 

Jm 
U 
4) 
c 
IS 

4> 
PM 

No.200 3 in 
B 100 

Mechanical 90 

80 

60 

50 

40 

30 

20 

10 

0 4 

Gravel (%): 6.4 
Sand (%): 74.4 
Fines (%): 19.2 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 
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Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 
Date: 3/19/2013 Description: 

By: BRR 

© IGES 2004, 2013 

Tailings Beach 
1 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 66.9 

Hydrometer fraction (g): 66.90 
1.000 

Dry 
66.37 
0.00 
0.00 
66.37 

Water content data C.F.(+ ) 
Moist soil + tare (g): 

Dry soil + tare (g): 
Tare (g): 

Water content (%): 0.00 

S.F.(-) Hyd.(-No.lO) 
66.23 66.23 
65.88 65.88 
21.93 21.93 
0.80 0.80 

Hydrometer data 
Hyd. split: No.10 

Gs: 3.134 
Bulb No. 2 

Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 
Hyd. fraction: 100.00 

Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed tim< 
(min) 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
420 
1440 

Temp. 

14.8 
14.8 
14.8 
14.8 
15 

15.4 
16.3 
17.1 
18.9 
20.8 
18.2 

Hydrometer 
Reading 

38 
31.5 
26 
22 
19 
17 
15 
13 
11 

10.5 
10 

Grain Size 
(mm) 

0.05747 
0.04274 
0.03142 
0.02041 
0.01198 
0.00853 
0.00604 
0.00428 
0.00293 
0.00221 
0.00124 

% Soil in 
Suspension 

44.08 
35.13 
27.55 
22.04 
17.98 
15.36 
12.92 
10.45 
8.3: 
8.30^ 
6.70 

.WD 
'3 
fc 
>> 

X 
u, 
c 
c 

•** 
s <a u u 
0> 
P-

100 

90 

80 1 

70 

60 : 

50 : 

40 : 

30 : 

20 : 

10 

0 

3 in 3/4 in No.4 No.10 No.40 No.200 
i i i i i i i i—r 

• Hydrometer 

100 

Entered by:_ 
Reviewed: 

10 1 0.1 

Grain size (mm) 

0.01 0.001 
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Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 
Date: 3/19/2013 Description: 

By: BRR 

© IGES 2004, 2013 

Tailngs Beach 
3 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 73.33 

Hydrometer fraction (g): 73.33 
1.000 

Dry 
72.37 
0.00 
0.00 
72.37 

Water content data C.F.f+ ) S.F.(-) Hyd.(-No.lO) 
Moist soil + tare (g): - 58.09 58.09 

Dry soil + tare (g): - 57.61 57.61 
Tare(g): - 21.55 21.55 

Water content (%): 0.00 1.33 1.33 
Hydrometer data 

Hyd. split: No.10 
Gs: 3.134 

Bulb No. 2 
Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 

Hyd. fraction: 100.00 
Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed tim< 
(min) 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
411 
1440 

Temp. 

(°C) 
15.6 
15.6 
15.6 
15.6 
15.9 
16.4 
16.5 
17.5 
19 

20.7 
18.2 

Hydrometer 
Reading 

38 
31 
26 
22 

18.5 
17 
15 
13 
11 

10.5 
10 

Grain Size 
(mm) 

0.05689 
0.04246 
0.03111 
0.02020 
0.01188 
0.00843 
0.00602 
0.00425 
0.00293 
0.00224 
0.00124 

% Soil in 
Suspension 

40.69 
31.84 
25.52 
20.47 
16.14 
14.41 
11.91 
9.71 
7.66 
7.58 
6.14 

100 
3 in 3/4 in No.4 No.10 No.40 No.200 

50 

90 : 

80 : 

£ 70 
.51° "S3 
fc 60 
>. 

£t 
U 
V a 
c ~ 40 1 c 
u 
5 30 -

P. 

20 

10 1 

0 

Hydrometer 

100 

Entered by:_ 
Reviewed: 

10 1 0.1 

Grain size (mm) 

0.01 0.001 
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Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 
Date: 3/25/2013 Description: 

By: BRR 

© IGES 2004, 2013 

Tailings Beach 
5 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 67.55 

Hydrometer fraction (g): 67.55 
1.000 

Dry 
67.09 
0.00 
0.00 

67.09 

Water content data C.F.C+ ) S.F.(-) Hyd.(-No.lO) 
Moist soil + tare (g): - 55.79 55.79 

Dry soil + tare (g): - 55.56 55.56 
Tare(g): - 21.72 21.72 

Water content (%): 0.00 068 0.68 
Hydrometer data 

Hyd. split: No.10 
Gs: 3.134 

Bulb No. 2 
Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 

Hyd. fraction: 100.00 
Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 
No. 100 
No.140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed time 
(min) 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
403 
1440 

Temp. 

_i!9_ 
15.5 
15.5 
15.5 
15.5 
15.6 
15.9 
16.4 
17.4 
19.1 
20.8 
18.2 

Hydrometer 
Reading 

36.5 
30 
25 
20 
18 
16 
14 

12.5 
10.5 
10 
9 

Grain Size 
(mm) 

0.05766 
0.04283 
0.03136 
0.02049 
0.01196 
0.00853 
0.00607 
0.00427 
0.00293 
0.00227 
0.00125 

% Soil in 
Suspension 

41.81 
32.95 
26.13 
19.32 
16.63 
14.01 
11.45 
9.76 
7.6; 
7.53" 
5.26 

X) 
WD 
'S 
fc 
>> 

100 

90 

80 

70 

60 : 

50 : 

3 in 3/4 in 

*- 40 

30 

20 

10 

0 H 

No.4 No.10 

r 
No.40 No.200 

Hydrometer 

100 10 0.1 0.01 0.001 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample-

Location: Milford, UT Depth: 
Date: 3/19/2013 Description: 

By: BRR 

IGES 2004, 2013 

Tailings Beach 
7 
Surface 
Grey silty sand 

Split sieve: No 

Moist 
Total sample wt. (g): 71.3 

Hydrometer fraction (g): 71.30 
1.000 

Dry 
70.81 
0.00 
0.00 
70.81 

Water content data C.F.(+ ) S.F.(- ) Hyd.(-No.lO) 
Moist soil + tare (g): - 56.65 56.65 

Dry soil + tare (g): - 56.41 56.41 
Tare(g): - 21.84 21.84 

Water content (%): 0.00 069 069 
Hydrometer data 

Hyd. split: No.10 
Gs: 3.134 

Bulb No. 2 
Dispersion period (min): 15 

Slope: -01641 
Intercept: 16.3 

Determined a: 0.91 

Hyd. fraction: 100.00 
Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 
No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

Elapsed tim( 
(min) 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
397 
1440 

Temp. 

_i!9_ 
15.4 
15.4 
15.4 
15.4 
15.5 
15.7 
16.3 
17.5 
19.1 
20.7 
18.1 

Hydrometei 
Reading 

37.5 
31.5 
26 
22 
19 
16 
15 
13 

11.5 
10 
9 

Grain Size 
(mm) 

0.05728 
0.04242 
0.03119 
0.02026 
0.01190 
0.00855 
0.00604 
0.00425 
0.00291 
0.00229 
0.00125 

% Soil in 
Suspension 

40.87 
33.12 
26.02 
20.86 
17.01 
13.21 
12.11 
9.92 
8.51 
7.10 
4.95 

3 in 3/4 in No.4 No.10 No.40 

JS 

100 

90 

80 

70 1 

No. 200 

fc 60 
j i 
Ut 
V 
B 
C 

50 

40 

30 '-

20 : 

10 : 

0 

Hydrometer 

^ 0 

100 10 oi 0.01 0.001 

Entered by: 
Reviewed: 

Grain size (mm) 
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Specific Gravity of Soil Solids bv Water Pycnometer 
(ASTM D854) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/21/2013 

By: JDF 

© IGES 2005, 2013 

Drill hole / Sample: 
Sample No: Bucket 

Depth (ft) Surface 
Engineering Classification Not req. 

Method 

Material passing No. 4 seive, P (%) 100 

Pycnometer No. 

Mass of pycnometer (g) 170.57 
Mass of pycnometer, soil, and water, M p w s l (g) 704.54 

Temperature, T, (°C) 19.0 
Mass of pycnometer and water at test temperature, M p W j t (g) 669.47 

Mass of tare + dry soil (g) 498.27 
Mass of tare (g) 446.76 

Mass of soil, M s (g) 51.51 
Specific gravity of soil solids at test temperature, G, 3.133 

Temperature coefficient, K 1.00020 

Specific gravity of soil solids at 20°C, G 2o°c 3.134 
Apparent specific gravity of solids retained on No. 4, G i@2o°c 

Average specific gravity at 20°C, G a v g @20°c 

Tested by: 

Reviewed by: Z:\PROJECTS\01640_CS_miniiig\001^Tailings\ll\[Gsvl.x] 



Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 

# I G E S 
©IGES 2004, 2013 

Boring No.: TP-3 
Sample: Combined Samples 

Depth: 1-3' 
Date: 3/13/2013 

By: BRR 

Method: ASTM D698 C 
Mold Id. Inc 7 

Mold volume (ft 3): 0.0752 

Optimum water content (%): 10.3 
Maximum dry unit weight (pcf): 127.5 

Sample Description: Brown silty sand with gravel 
Engineering Classification: Not requested 

As-received water content (%): Not requested 
Preparation method: Moist 

Rammer: Mechanical-sector face 
Rock Correction: Yes * See results below 

Percent fraction retained, Pc (%) 21.2 
Percent fraction passing, Pf (%) 78.8 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+2% 
11036.5 
6537.5 
132.0 

1497.90 
1422.13 
462.95 

+4% 
11283.9 
6537.5 
139.2 

1501.86 
1409.40 
464.17 

+6% 
11304.1 
6537.5 
139.8 

1439.76 
1338.74 
446.58 

+8% 
11184.7 
6537.5 
136.3 

1431.35 
1314.21 
467.02 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

7.9 
122.3 

11.3 
125.6 i : 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/4-in. (%): 21.2 

Corrected water content (%): 8.4 Water content, +3/4-in. (%): 1.6 
Corrected dry unit weight (pcf): 134.0 Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

140 

135 

o 
a 
~ 130 
x; 
cx 
CJ 

*S 125 
3 

115 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 127.5 (pcf) ' v ZAVL Gs = 2.7 

VLGsS2.6 

120 

-r—t r 

10 15 
Water content (%) 

20 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-4 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 5-6' 
Date: 3/14/2013 Sample Description: Light brown clayey sand with gravel 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft3): 0.0332 

Optimum water content (%): 13.6 
Maximum dry unit weight (pcf): 120.7 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.0 
Percent fraction passing, Pf (%) 95.0 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6142.0 
4172.7 
130.7 

776.60 
713.04 
141.35 

+8% 
6208.0 
4172.7 
135.0 

818.73 
741.04 
128.10 

+10% 
6221.0 
4172.7 
135.9 

849.93 
757.80 
128.25 

12% 
6175.0 
4172.7 
132.9 

786.20 
692.40 
122.74 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

11.1 
117.6 

12.7 14.6 
118.6 114.1 

Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) 

Corrected water content (%): 13.0 
Corrected dry unit weight (pcf): 122.4 

Oversized fraction, +3/8-in. 
Water content, +3/8-in. (%): 
Sieve for oversized fraction: 

Bulk specific gravity, Gs: 

5.0 
1.7 
3/8-in. 

2.65 Assumed 

130 T 

125 

CU 

r 120 
XI 
#DJD 

'3 

a 115 
9 
>» u 

a 
no 

105 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 120.7 (pcf) 

r 

ZAVLGs = 2.7 

ZAVL Gs=*2.6 

10 15 
Water content (%) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\n\[PROCTORv2.xls]2 



Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 

© IGES 2004, 2013 

Boring No.: TP-5 
Sample: Combined Samples 

Depth: 3-4' & 6' 
Date: 3/14/2013 

By: BRR 

Method: ASTM D698 C 
Mold Id. Inc 4 

Mold volume (ft 3): 0.0751 

Optimum water content (%): 13.2 
Maximum dry unit weight (pcf): 115.7 

Sample Description: Brown silty sand with gravel 
Engineering Classification: Not requested 

As-received water content (%): Not requested 
Preparation method: Moist 

Rammer: Mechanical-sector face 
Rock Correction: Yes * See results below 

Percent fraction retained, Pc (%) 9.9 
Percent fraction passing, Pf (%) 90.1 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt , ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
9974.8 
5603.6 
128.3 

1366.32 
1263.82 
408.01 

+6% 
10060.5 
5603.6 
130.8 

1396.01 
1263.24 
315.59 

+8% 
9994.8 
5603.6 
128.9 

1684.65 
1516.30 
465.15 

+2% 
9774.5 
5603.6 
122.4 

1302.86 
1229.55 
468.01 

Water Content, w (%) 
Dry Unit Wt., Yd (pcf) 

12.0 
114.6 

16.0 
111.1 111. 

^Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/4-in. (%): 9.9 

Corrected water content (%): 12.1 Water content, +3/4-in. (%): 2.3 
Corrected dry unit weight (pcf): 119.2 Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

125 

120 

u 
Q 

105 

100 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 115.7 (pcf) 

Z 115 ZAVL Gs"= 2.6 

5 110 

ZAVL Gs = 2.7 

10 15 
Water content (%) 

- i 1 1 

20 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 

^ICSES' 
©IGES 2004, 2013 

Boring No.: TP-6 
Sample: Combined Samples 

Depth: 2-3' & 5-6' 
Date: 3/13/2013 

By: BRR 

Method: ASTM D698 C 
Mold Id. Inc 4 

Mold volume (ft3): 0.0751 

Optimum water content (%): 14.5 
Maximum dry unit weight (pcf): 115.5 

Sample Description: Brown silty sand with gravel 
Engineering Classification: Not requested 

As-received water content (%): Not requested 
Preparation method: Moist 

Rammer: Mechanical-sector face 
Rock Correction: Yes * See results below 

Percent fraction retained, Pc (%) 17.6 
Percent fraction passing, Pf (%) 82.4 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
9845.5 
5603.7 
124.5 

1254.57 
1164.52 
309.79 

+6% 
10009.5 
5603.7 
129.3 

1281.81 
1171.07 
310.45 

+8% 
10093.2 
5603.7 
131.8 
1467.16 
1325.15 
393.09 

+10% 
10032.2 
5603.7 
130.0 
1315.03 
1172.12 
309.56 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

10.5 
112.6 114.6 

15.2 
114.4 n: 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/4-in. (%): 17.6 

Corrected water content (%): 12.4 Water content, +3/4-in. (%): 2.5 
Corrected dry unit weight (pcf): 122.0 Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

120 T 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 115.5 (pcf) 

cr XZAVL GS = 2.7 5 115 

43 
DC 

ZAVL Gs\ 2.6 

^ 110 

105 
10 15 

Water content (%) 
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Laboratory Compaction Characteristics of Soil \ ^ flCslES 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-7 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-3' 
Date: 3/14/2013 Sample Description: Brown sand with silt 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B 
Mold Id. Inc 2 

Mold volume (ft 3): 0.0332 

Optimum water content (%): 12.8 
Maximum dry unit weight (pcf): 118.3 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.4 
Percent fraction passing, Pf (%) 94.6 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6062.8 
4163 
126.1 

777.61 
729.36 
126.14 

+6% 
6098.2 
4163 
128.4 

707.66 
655.45 
123.99 

+2% 
5992.0 
4163 
121.4 

718.70 
686.13 
123.46 

+8% 
6144.3 
4163 
131.5 

808.25 
737.36 
127.14 

+10% 
6170.8 
4163 
133.2 

842.04 
755.10 
127.00 

+12% 
6161.2 
4163 
132.6 

617.74 
553.87 
127.76 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

8.0 
116.7 

9.8 5.8 
114.7 111. 117.0 

15.0 
115.3 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/8-in. (%): 5.4 

Corrected water content (%): 12.2 
Corrected dry unit weight (pcf): 120.1 

Water content, +3/8-in. (%): 1.7 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

130 

125 

110 

105 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 118.3 (pcf) 

ZAVL Gs = 2.7 

cr 
120 

43 
X 

ZAVL <\s = 2.6 S 115 

~\ 1 r 

10 
Water content (%) 

15 20 
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Laboratory Compaction Characteristics of Soil yjfr I C S E S 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-8 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 3-4' 
Date: 3/14/2013 Sample Description: Brown silty sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 1 Rammer: Mechanical-circular face 

Mold volume (ft 3): 0.0333 Rock Correction: No 

Optimum water content (%): 10.3 
Maximum dry unit weight (pcf): 126.4 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6265.9 
4248.2 
133.6 

787.32 
738.15 
126.70 

+6% 
6345.6 
4248.2 
138.9 

752.37 
695.40 
128.46 

+8% 
6323.1 
4248.2 
137.4 

774.06 
706.39 
139.72 

+2% 
6172.5 
4248.2 
127.4 

712.33 
679.83 
127.59 

+10% 
6281.8 
4248.2 
134.7 

679.61 
612.83 
127.35 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

8.0 
123.7 

11.9 
122.7 

13.8 
120.: 

135 

130 

Z 125 
45 
#W) 

"3 
H 

'3 120 
>> 
u 
O 

115 

110 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry 
weight = 126.4 

unit 

(pel) 

ZAVL Gs = 2 

ZAVL Gs = 2 

10 
Water content (%) 

15 20" 
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Laboratory Compaction Characteristics of Soil ^ I G E S 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-9 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 3-4' 
Date: 3/14/2013 Sample Description: Brown silty sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 2 Rammer: Mechanical-circular face 

Mold volume (ft 3): 0.0332 Rock Correction: No 

Optimum water content (%): 10.4 
Maximum dry unit weight (pcf): 124 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6188.6 
4163 
134.4 

804.60 
747.35 
127.56 

+6% 
6226.7 
4163 
137.0 

663.23 
608.96 
123.03 

+8% 
6197.2 
4163 
135.0 

806.50 
726.45 
123.82 

+2% 
6107.8 
4163 
129.1 

702.87 
664.48 
124.00 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

9.2 
123.1 

11.2 
123.2 

13.3 
119.2 

135 -n 

130 

115 

110 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight =124 (pcf) 

ZAVL Gs = 2 cr 
Z 125 

X OJD 

ZAVLTjs 2.6 

a 120 

Q 

-i T — 1 r 

_v_ v_ 

- i 1 r 

10 
Water content (%) 

15 20 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 2.65 Assumed 

# ICSES' 
© IGES 2009, 2013 

Boring No.: TP-5 
Sample: 
Depth: 3-4' & 6' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 109.9 pcf 

at 15.2 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
744 

0.031 
Initial Pre-shear 

Sample 2 
1000 
948 

0.036 
Initial Pre-shear 

Sample 3 
2000 
1740 
0.061 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. rings (g) 

1.0000 
2.416 

0.9908 
2.416 

1.0000 
2.416 

0.9844 
2.416 

1.0000 
2.416 

0.9833 
2.416 

195.73 
43.22 

200.12 
43.22 

194.84 
42.33 

198.74 
42.33 

198.78 
46.27 

202.60 
46.27 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

178.84 
153.77 
21.12 
18.5 
111.0 
0.49 
100.0 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

178.04 
153.90 
22.22 
18.1 
111.7 
0.48 
100.0 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

175.93 
151.57 
20.91 
18.0 
111.9 
0.48 
100.0 

c' (psf) 348 
Average of 3 samples Initial Pre-shear 

" Pre-shear saturation set to 100% for phase calculations 
Water content (%) 

I Dry unit weight (pcf) 
15.2 18.2 

110.1 111.5 

2000 
1800 
1600 
1400 
1200 
1000 
800 
600 
400 3 
200 

0 & 

0.030 

0.025 

0.020 

0.015 

0.010 

0.005 

0.000 

0.005 

2500 

2000 

a 

J- 1500 

"3 IOOO 
c 
"i 
o 
Z, 

500 

O 500 psf 

A2000 psf 

• 1000 psf 

<> 

tT 

500 1000 1500 2000 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 
Nominal normal stress (psf) 

2500 

Entered by: 
Reviewed: Zi'J'ROJECTSXOlMO^S^iningVOOl _Tailings\H4DSv3.xls]! 



Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement Shear Stress Displacemen^Displacement 

(psf) (in.) (in.) (in.) 

Shear Stress Displacemem Displacement 

(psf) (in.) | (inj^ 

Shear Stress 

(psf) 

Displacement 

(in.) 
0 

0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
300 
468 
588 
672 
732 
744 
732 
696 
684 
636 
588 
576 
552 
540 
528 
516 
504 
492 
492 
492 
492 
492 
468 
468 
456 
444 
444 
444 
432 
432 
420 
420 
420 
420 
408 
396 
396 
396 
384 
396 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
372 
372 
372 
372 
372 
372 
372 

0.0000 
0.0003 
0.0013 
0.0020 
0.0042 
0.0064 
0.0082 
0.0100 
0.0117 
0.0137 
0.0149 
0.0158 
0.0167 
0.0174 
0.0180 
0.0188 
0.0193 
0.0198 
0.0202 
0.0206 
0.0211 
0.0216 
0.0220 
0.0223 
0.0227 
0.0230 
0.0232 
0.0234 
0.0237 
0.0238 
0.0241 
0.0243 
0.0245 
0.0246 
0.0247 
0.0248 
0.0249 
0.0250 
0.0251 
0.0251 
0.0252 
0.0252 
0.0252 
0.0253 
0.0253 
0.0253 
0.0253 
0.0254 
0.0254 
0.0254 
0.0254 
0.0256 
0.0257 
0.0258 
0.0258 
0.0259 
0.0258 
0.0259 
0.0260 
0.0260 
0.0261 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.087 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
336 
564 
696 
792 
876 
924 
948 
948 
948 
936 
912 
900 
876 
852 
840 
828 
816 
792 
780 
780 
780 
768 
768 
768 
768 
780 
768 
768 
768 
756 
756 
756 
744 
744 
744 
756 
744 
744 
732 
732 
744 
732 
732 
732 
744 
744 
732 
732 
744 
744 
756 
756 
756 
756 
756 
756 
756 
756 
744 
756 

0.0000 
0.0002 
0.0005 
0.0012 
0.0021 
0.0032 
0.0046 
0.0058 
0.0070 
0.0081 
0.0092 
0.0101 
0.0107 
0.0113 
0.0116 
0.0121 
0.0123 
0.0126 
0.0126 
0.0127 
0.0129 
0.0127 
0.0129 
0.0131 
0.0132 
0.0132 
0.0132 
0.0133 
0.0133 
0.0133 
0.0133 
0.0134 
0.0133 
0.0133 
0.0133 
0.0133 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0133 
0.0133 
0.0133 
0.0133 
0.0133 
0.0132 
0.0132 
0.0131 
0.0131 
0.0131 
0.0131 
0.0132 
0.0132 
0.0131 
0.0132 
0.0132 
0.0132 
0.0132 
0.0132 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.237 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

12 
312 
576 
804 
996 
1176 
1356 
1476 
1572 
1644 
1692 
1716 
1740 
1740 
1728 
1704 
1692 
1656 
1632 
1620 
1596 
1584 
1572 
1560 
1548 
1536 
1524 
1512 
1500 
1500 
1488 
1488 
1476 
1464 
1464 
1452 
1452 
1452 
1452 
1452 
1440 
1452 
1440 
1428 
1428 
1428 
1428 
1428 
1416 
1416 
1416 
1416 
1404 
1404 
1404 
1404 
1404 
1392 
1392 
1380 
1392 

0.0000 
0.0001 
-0.0002 
0.0004 
0.0005 
0.0009 
0.0019 
0.0026 
0.0033 
0.0041 
0.0051 
0.0061 
0.0072 
0.0083 
0.0091 
0.0102 
0.0108 
0.0114 
0.0119 
0.0124 
0.0125 
0.0129 
0.0133 
0.0135 
0.0136 
0.0139 
0.0140 
0.0141 
0.0141 
0.0144 
0.0144 
0.0143 
0.0144 
0.0144 
0.0145 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0143 
0.0143 
0.0142 
0.0141 
0.0141 
0.0140 
0.0140 
0.0139 
0.0138 
0.0137 
0.0136 
0.0136 
0.0135 
0.0133 
0.0133 
0.0131 
0.0131 
0.0130 
0.0129 
0.0128 
0.0127 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0172 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009,2013 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 120.1 pcf 

at 12.3 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
564 

0.051 
Initial Pre-shear 

Sample 2 
1000 
996 

0.066 
Initial Pre-shear 

Sample 3 
2000 
1764 
0.086 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. rings (g) 

1.0000 
2.416 

0.9950 
2.416 

1.0000 
2.416 

0.9903 
2.416 

1.0000 
2.416 

0.9859 
2.416 

204.83 
42.41 

207.09 
42.41 

205.04 
42.62 

206.94 
42.62 

207.61 
45.19 

209.18 
45.19 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

324.30 
302.55 
127.94 
12.5 
120.0 
0.38 
87.2 

183.95 
163.49 
21.06 
14.0 

120.6 
0.37 
100.0 

324.30 
302.55 
127.94 

12.5 
120.0 
0.38 
87.2 

182.97 
163.18 
20.67 
13.8 

121.1 
0.37 
100.0 

324.30 
302.55 
127.94 
12.5 
120.0 
0.38 
87.2 

183.80 
164.02 
21.78 
13.5 

121.7 
0.36 
100.0 

<t»'(deg) 38 Average of 3 samples Initial Pre-shear 
180 Water content (%) 12.5 13.8 

*Pre-shear saturation set to 100% for phase calculations | Dry unit weight (pcf) 120.0 121.1 

2000 

1800 
1600 
1400 
1200 
1000 
800 
600 
400 
200 

0.035 

0.030 

0.025 

0.020 

0.015 

0.010 

0.005 

0.000 

2500 

2000 

cr 
(A 

w 
V I 
CA 

£ 1500 
es 

J2 

es 
a 

1 
o 

1000 

500 

O500psf • 1000 psf 

A 2000 psf 

-0.005 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 

500 1000 1500 2000 

Nominal normal stress (psf) 

2500 
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Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement Shear Stress 

(in.) (psf) 

Displacemem D 

(in.) 

isplacement 

(in.) 

Shear Stress DisplacemeniDisplacement 

(psf) (in.) (in.) 

Shear Stress Displacement 

(psf) (in.) 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
216 
300 
396 
432 
480 
504 
516 
540 
540 
564 
552 
552 
540 
540 
516 
516 
504 
480 
480 
456 
444 
444 
420 
420 
396 
396 
384 
384 
372 
372 
372 
372 
372 
360 
348 
360 
348 
348 
348 
348 
360 
348 
348 
348 
348 
348 
336 
348 
348 
348 
348 
360 
360 
360 
372 
360 
348 
348 
360 
348 

0.0000 
0.0001 
0.0004 
0.0013 
0.0030 
0.0045 
0.0063 
0.0081 
0.0101 
0.0118 
0.0140 
0.0158 
0.0178 
0.0194 
0.0211 
0.0225 
0.0240 
0.0251 
0.0261 
0.0274 
0.0281 
0.0287 
0.0293 
0.0299 
0.0304 
0.0306 
0.0309 
0.0312 
0.0316 
0.0317 
0.0319 
0.0319 
0.0321 
0.0322 
0.0322 
0.0321 
0.0321 
0.0321 
0.0321 
0.0322 
0.0322 
0.0322 
0.0322 
0.0322 
0.0321 
0.0320 
0.0319 
0.0318 
0.0316 
0.0315 
0.0313 
0.0313 
0.0312 
0.0312 
0.0313 
0.0313 
0.0313 
0.0314 
0.0313 
0.0313 
0.0313 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0,166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
252 
420 
552 
636 
732 
804 
852 
900 
924 
948 
972 
984 
996 
996 
996 
996 
996 
984 
972 
948 
936 
912 
900 
876 
852 
828 
828 
816 
804 
780 
780 
780 
756 
756 
732 
732 
720 
708 
708 
708 
696 
684 
672 
660 
660 
660 
660 
660 
672 
672 
684 
672 
684 
660 
660 
660 
672 
660 
660 
672 

0.0000 
0.0003 
0.0006 
0.0011 
0.0016 
0.0026 
0.0037 
0.0050 
0.0062 
0.0076 
0.0090 
0.0105 
0.0121 
0.0135 
0.0149 
0.0164 
0.0178 
0.0192 
0.0204 
0.0217 
0.0228 
0.0240 
0.0249 
0.0257 
0.0263 
0.0271 
0.0277 
0.0282 
0.0286 
0.0289 
0.0290 
0.0291 
0.0293 
0.0293 
0.0295 
0.0294 
0.0293 
0.0292 
0.0293 
0.0294 
0.0292 
0.0293 
0.0292 
0.0289 
0.0287 
0.0286 
0.0285 
0.0284 
0.0282 
0.0281 
0.0280 
0.0279 
0.0279 
0.0278 
0.0278 
0.0277 
0.0277 
0.0275 
0.0274 
0.0273 
0.0270 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
324 
576 

780 

924 

1080 
1212 

1332 

1416 

1500 
1560 

1608 

1656 

1692 

1716 

1728 
1752 
1764 

1752 
1740 

1716 

1704 

1668 

1668 
1656 
1644 

1608 
1596 
1584 
1560 

1548 

1512 
1500 

1488 
1476 
1452 

1452 
1428 
1404 

1380 
1368 

1368 
1356 

1332 

1320 
1332 
1320 

1308 

1320 
1308 

1308 

1296 
1284 
1284 

1272 
1272 

1272 

1260 
1272 

1284 
1284 

0.0000 
-0.0001 
-0.0001 
0.0003 
0.0005 
0.0006 
0.0014 
0.0020 
0.0023 
0.0035 
0.0043 
0.0052 
0.0061 
0.0072 
0.0082 
0.0093 
0.0104 
0.0115 
0.0126 
0.0136 
0.0145 
0.0154 
0.0160 
0.0168 
0.0175 
0.0182 
0.0187 
0.0192 
0.0197 
0.0201 
0.0205 
0.0206 
0.0209 
0.0212 
0.0215 
0.0217 
0.0218 
0.0219 
0.0219 
0.0218 
0.0217 
0.0216 
0.0216 
0.0214 
0.0212 
0.0211 
0.0210 
0.0209 
0.0208 
0.0206 
0.0204 
0.0202 
0.0200 
0.0198 
0.0196 
0.0193 
0.0190 
0.0187 
0.0184 
0.0182 
0.0180 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0172 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP-9 
Sample: 
Depth: 3-4' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 117.8 pcf 

at 12.4 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
516 

0.046 
Initial Pre-shear 

Sample 2 
1000 
996 

0.066 
Initial Pre-shear 

Sample 3 
2000 
1680 
0.081 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. tines (g) 

1.0000 
2.416 

0.9937 
2.416 

1.0000 
2.416 

0.9894 
2.416 

1.0000 
2.416 

0.9838 
2.416 

205.96 
46.48 

209.47 
46.48 

202.61 
43.13 

205.80 
43.13 

203.34 
43.86 

206.11 
43.86 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

263.21 
247.90 
124.46 
12.4 

117.9 
0.40 
81.5 

181.72 
161.22 
21.06 
14.9 

118.6 
0.39 
100.0 

263.21 
247.90 
124.46 

12.4 
117.9 
0.40 
81.5 

181.24 
161.33 
21.30 
14.7 

119.1 
0.39 
100.0 

263.21 
247.90 
124.46 
12.4 

117.9 
0.40 
81.5 

182.40 
162.60 
22.49 
14.4 

119.8 
0.38 
100.0 

f(deg) 37_ Average of 3 samples Initial Pre-shear 
c'(psf) 174 

*Pre-shear saturation set to 100% for phase calculations 

<S 1800 
w 1600 

Water content (%) 12.4 14.6 
I Dry unit weight (pcf) 117.9 119.2 

1400 
£ 1200 
= 1000 

800 
— 600 

400 

§ 200 

fc 

0.030 

rro.025 

E 0.020 

-0.015 
Q i 

0.010 

0.005 

0.25 

2500 

2000 
Cr 

cn 
co 

£ 1500 

•5 IOOO 
c 
1 
o 
fc 

500 

^500 psf • 1000 psf 

A2000 psf 

£3-

0.000 

0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.30 

500 1000 1500 2000 

Nominal normal stress (psf) 

2500 
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Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement Shear Stress DispIacememlDisplacement 

(psf) (in.) j (in.) 

Shear Stress 

(psf) 

Displacemem Displacement Shear Stress 

(in.) | (in.) (psf) 

Displacement 

(in.) 
0 

0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
108 
204 
300 
372 
408 
456 
480 
492 
516 
516 
516 
516 
516 
504 
492 
492 
468 
468 
444 
444 
432 
420 
408 
396 
396 
384 
384 
372 
372 
372 
372 
372 
372 
372 
360 
372 
360 
372 
360 
360 
372 
360 
360 
360 
360 
360 
360 
360 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 

0.0000 
0.0002 
0.0006 
0.0013 
0.0019 
0.0027 
0.0043 
0.0055 
0.0068 
0.0086 
0.0100 
0.0115 
0.0130 
0.0144 
0.0156 
0.0168 
0.0179 
0.0190 
0.0198 
0.0205 
0.0212 
0.0217 
0.0220 
0.0224 
0.0227 
0.0229 
0.0230 
0.0231 
0.0231 
0.0231 
0.0231 
0.0231 
0.0231 
0.0230 
0.0229 
0.0229 
0.0229 
0.0229 
0.0229 
0.0228 
0.0228 
0.0227 
0.0226 
0.0225 
0.0225 
0.0224 
0.0224 
0.0223 
0.0220 
0.0218 
0.0217 
0.0217 
0.0216 
0.0215 
0.0214 
0.0213 
0.0212 
0.0211 
0.0211 
0.0210 
0.0210 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
276 
444 
564 
660 
732 
792 
864 
900 
924 
948 
972 
984 
996 
984 
972 
960 
948 
924 
912 
900 
876 
864 
840 
828 
816 
804 
792 
780 
768 
756 
756 
756 
756 
732 
732 
732 
720 
720 
708 
696 
708 
708 
708 
708 
708 
708 
696 
696 
696 
696 
684 
684 
684 
684 
672 
684 
684 
684 
684 
684 

0.0000 
0.0002 
0.0002 
0.0011 
0.0017 
0.0026 
0.0037 
0.0051 
0.0063 
0.0076 
0.0090 
0.0105 
0.0118 
0.0133 
0.0148 
0.0161 
0.0175 
0.0187 
0.0197 
0.0207 
0.0217 
0.0224 
0.0233 
0.0239 
0.0245 
0.0250 
0.0254 
0.0256 
0.0260 
0.0262 
0.0264 
0.0267 
0.0269 
0.0272 
0.0273 
0.0274 
0.0275 
0.0276 
0.0276 
0.0277 
0.0276 
0.0275 
0.0275 
0.0274 
0.0274 
0.0274 
0.0273 
0.0272 
0.0271 
0.0271 
0.0270 
0.0270 
0.0268 
0.0267 
0.0266 
0.0265 
0.0263 
0.0262 
0.0261 
0.0259 
0.0257 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

12 
372 
564 
768 
948 
1080 
1188 
1296 
1380 
1440 
1524 
1572 
1596 
1632 
1656 
1668 
1680 
1668 
1680 
1668 
1656 
1644 
1632 
1620 
1608 
1584 
1572 
1560 
1536 
1524 
1500 
1488 
1452 
1440 
1428 
1428 
1428 
1416 
1404 
1404 
1392 
1392 
1380 
1380 
1368 
1356 
1356 
1344 
1332 
1332 
1332 
1308 
1308 
1296 
1284 
1284 
1296 
1296 
1296 
1296 
1284 

0.0000 
0.0000 
0.0000 
0.0005 
0.0008 
0.0010 
0.0016 
0.0023 
0.0029 
0.0036 
0.0043 
0.0053 
0.0060 
0.0070 
0.0079 
0.0087 
0.0096 
0.0104 
0.0112 
0.0120 
0.0128 
0.0134 
0.0140 
0.0145 
0.0151 
0.0154 
0.0159 
0.0162 
0.0166 
0.0168 
0.0170 
0.0171 
0.0173 
0.0173 
0.0174 
0.0175 
0.0176 
0.0176 
0.0177 
0.0176 
0.0176 
0.0176 
0.0177 
0.0177 
0.0176 
0.0176 
0.0176 
0.0176 
0.0175 
0.0175 
0.0174 
0.0173 
0.0171 
0.0170 
0.0167 
0.0165 
0.0163 
0.0161 
0.0160 
0.0159 
0.0157 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/14/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 3.13 Measured 

© IGES 2009, 

Boring No.: Tailings Beach 
Sample: 7 
Depth: Surface 

Sample Description: Grey silty sand 

Sample type: Undisturbed-trimmed from thin 

2013 

wall 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
372 

0.131 
Initial Pre-shear 

Sample 2 
1000 
696 

0.261 
Initial Pre-shear 

Sample 3 
2000 
1308 
0.296 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9855 
2.416 

1.0000 
2.416 

0.9557 
2.416 

1.0000 
2.416 

0.9367 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (g) 

195.82 
42.34 

197.17 
42.34 

198.90 
46.26 

198.41 
46.26 

198.12 
42.62 

194.84 
42.62 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

226.12 
203.63 
127.02 
29.4 
98.6 
0.98 
93.5 

167.10 
134.53 
21.05 
30.5 
100.0 
0.96 
100.0 

226.12 
203.63 
127.02 
29.4 
98.1 
1.00 
92.4 

157.01 
130.60 
20.68 
28.9 
102.6 
0.91 
100.0 

226.12 
203.63 
127.02 
29.4 
99.9 
0.96 
96.0 

163.74 
138.64 
21.76 
26.6 
106.6 
0.83 
100.0 

4>' (deg) 32 Average of 3 samples Initial Pre-shear 
66 Water content (%) 29.4 28.7 

"Pre-shear saturation set to 100% for phase calculations I Dry unit weight (pcf) 98.8 103.1 
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Lateral displacement (in) 
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Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nomina] normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement 

(in.) 

Shear Stress 

(psf) 

Displacemem 

(in.) 

Displacement Shear Stress 

(in.) (psf) 

Displacemen^Displ; 

(in.) 

acement Shear Stress Displacement 

(in.) (psf) (in.) 
0 

0.006 

0.011 

0.016 

0.021 

0.026 

0.031 

0.036 

0.041 

0.046 

0.051 

0.056 

0.061 

0.066 

0.071 

0.076 

0.081 

0.086 

0.091 

0.096 

0.101 

0.106 

0.1 I I 

0.116 

0.121 

0.126 

0.131 

0.136 

0.141 

0.146 

0.151 

0.156 

0.161 

0.166 

0.171 

0.176 

0.181 

0.186 

0.191 

0.196 

0.201 

0.206 

0.211 

0.216 

0.221 

0.226 

0.231 

0.236 

0.241 

0.246 

0.251 

0.256 

0.261 

0.266 

0.271 

0.276 

0.281 

0.286 

0.291 

0.296 

0.301 

0 
108 
144 
168 
192 
216 
228 
228 
252 
252 
264 
276 
276 
288 
300 
300 
324 
324 
336 
336 
348 
348 
348 
348 
360 
360 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
372 
360 
360 
360 
360 
348 
360 
348 
348 
348 
348 
348 
348 
348 
348 
348 

0.0002 
-0.0005 
-0.0011 
-0.0018 

-0.0025 

-0.0029 

-0.0035 

-0.0040 

-0.0043 

-0.0047 

-0.0050 
-0.0054 

-0.0057 

-0.0059 

-0.0062 
-0.0064 

-0.0062 

-0.0064 

-0.0065 

-0.0066 

-0.0069 
-0.0070 

-0.0070 
-0.0070 

-0.0070 

-0.0070 
-0.0070 
-0.0071 

-0.0072 
-0.0071 
-0.0071 

-0.0071 

-0.0070 
-0.0071 

-0.0070 
-0.0070 

-0.0070 
-0.0071 

-0.0071 
-0.0071 

-0.0071 

-0.0071 
-0.0071 

-0.0072 

-0.0073 
-0.0073 
-0.0074 

-0.0075 
-0.0076 

-0.0078 

-0.0079 
-0.0081 

-0.0083 
-0.0084 

-0.0086 

-0.0087 

-0.0089 
-0.0091 

-0.0092 

-0.0095 
-0.0096 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.167 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

24 
216 
276 
324 
360 
396 
420 
444 
468 
480 
492 
516 
528 
540 
540 
564 
576 
576 
588 
600 
612 
612 
624 
636 
636 
636 
636 
648 
648 
648 
660 
660 
660 
672 
660 
672 
672 
672 
684 
684 
684 
684 
684 
684 
684 
684 
684 
684 
684 
684 
684 
684 
696 
696 
696 
696 
696 
696 
696 
696 
684 

-0.0001 
-0.0006 
-0.0017 
-0.0027 
-0.0037 
-0.0046 
-0.0053 
-0.0060 
-0.0067 
-0.0074 
-0.0079 
-0.0085 
-0.0090 
-0.0095 
-0.0098 
-0.0103 
-0.0106 
-0.0110 
-0.0113 
-0.0115 
-0.0119 
-0.0122 
-0.0125 
-0.0127 
-0.0131 
-0.0133 
-0.0135 
-0.0137 
-0.0140 
-0.0142 
-0.0144 
-0.0146 
-0.0149 
-0.0150 
-0.0152 
-0.0155 
-0.0156 
-0.0158 
-0.0160 
-0.0162 
-0.0164 
-0.0165 
-0.0167 
-0.0169 
-0.0171 
-0.0172 
-0.0174 
-0.0176 
-0.0178 
-0.0180 
-0.0182 
-0.0184 
-0.0186 
-0.0188 
-0.0190 
-0.0191 
-0.0193 
-0.0195 
-0.0197 
-0.0198 
-0.0200 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.I4I 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.287 
0.291 
0.296 
0.301 

0 
204 
348 
492 
588 
660 
744 
780 
828 
864 
900 
924 
948 
972 
996 
1020 
1044 
1056 
1068 
1080 
1104 
1116 
1128 
1152 
1164 
1176 
1188 
1188 
1200 
1212 
1224 
1236 
1236 
1236 
1248 
1260 
1272 
1272 
1272 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1284 
1272 
1272 
1272 
1272 
1284 
1284 
1284 
1284 
1296 
1296 
1296 
1308 
1308 

0.0001 
-0.0007 
-0.0016 
-0.0028 
-0.0040 
-0.0053 
-0.0063 
-0.0072 
-0.0081 
-0.0088 
-0.0097 
-0.0104 
-0.0111 
-0.0117 
-0.0123 
-0.0129 
-0.0134 
-0.0139 
-0.0144 
-0.0149 
-0.0154 
-0.0158 
-0.0162 
-0.0167 
-0.0171 
-0.0174 
-0.0178 
-0.0181 
-0.0185 
-0.0188 
-0.0191 
-0.0195 
-0.0199 
-0.0202 
-0.0206 
-0.0209 
-0.0212 
-0.0215 
-0.0218 
-0.0221 
-0.0224 
-0.0226 
-0.0229 
-0.0232 
-0.0234 
-0.0237 
-0.0239 
-0.0242 
-0.0245 
-0.0247 
-0.0250 
-0.0253 
-0.0256 
-0.0259 
-0.0262 
-0.0265 
-0.0268 
-0.0271 
-0.0274 
-0.0277 
-0.0279 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 
Project: CS Mining Existing Facility 

No: 01640-001(11) 
Location: Milford, UT 

Date: 3/25/2013 
By: MP 

© IGES 2009, 2013 

Boring No.: TP-3 
Sample: 
Depth: 1-3' 

Sample Description: Brown silty sand 

Engineering Classification: Not requested 

Sample type: Laboratory compacted 

TestNumber: SI S2 S3 
Height, H (in) 5.970 5.989 5.997 

Diameter,/) (in) 2.422 2.420 2.420 
Water content, w (%) 12.1 12.1 12.1 

Dry unit weight, y d (pcf) 121.4 121.2 121.1 
Saturation (%) 88.4 88.0 87.6 

Void ratio, e 0.36 0.36 0.37 
Mounting Wet Wet Wet 

Water content, w (%) 14.7 14.6 14.6 
Dry unit weight, y d (pcf) 119.1 119.2 119.3 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.39 0.39 0.39 

Area, A e o c ( in) 4.69 4.72 4.65 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.15 0.15 0.11 

Back pressure (psf) 6407 9791 6912 

cd 
43 

03 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 333.3 78.3 66.7 

Strain at failure, e f (%) 20.00 4.70 4.00 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 ^ - 7 1 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 
<j> (deg) 19.5 

Total stress 

Effective stress C (psf) 
*>'(deg) 

77 
37.1 

Comments: 
Specimens were compacted to 95% of the MDUW at OWC +2%. The maximum dry unit weight and 
optimum water content from the Proctor test was 127.5 pcf and 10.3% respectively. 

Tested by: 

R e v i e w e d : Z:\PROJECTS\0l640_CS_mining\001_Tailings\II\lGTXCU3v2_TP-3J-3.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1 -3' 

© IGES 2009, 2013 

Test Number: SI S2 S3 

<j3 (psf) 499 1000 2001 

cTy-cT5(psf) 3426 4248 4970 

at (psf) 3925 5248 6972 

q =(cT7-cr5)/2(psf) 1713 2124 2485 

p =(cr7+cT5)/2(psf) 2212 3124 4486 

o 

Au (psf) -550 -247 447 

a ' 3 (psf) 1049 1247 1555 

a f , - (7 ' 3 (psf) 3426 4248 4970 

cr' ; (psf) 4475 5494 6525 

q =(cT'7-o-' i)/2(psf) 1713 2124 2485 

p ' = (cT';+cr' i)/2(psf) 2762 3371 4040 

c ' j / a ' j 4.26 4.41 4.20 

A =Au/ (a I - (T } ) -0.161 -0.058 0.090 

CU 

.> 
o 

CM 
W 

6000 

5000 -
4970 

4248 

4000 

3426 

SS 3000 

Q 2000 

499 psf 

1000 1000 psf 

S3, 2001 psf 

O Failure 

600 
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400 

200 

£ 0 

«-200 247 

400 
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5 10 15 

Axial strain, f a (%) 
20 

n I I i | I 1 1 I 1—I 1 1 1 1 — i — I — i — r 
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Axial strain, s a (%) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1-3' 

© IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 

<j> (deg) 19.5 
Total stress 

Effective stress c' (psf) 77 
<*'(deg) 37.1 

0.30 

0.25 -

0.20 

-0.20 

SI, 499 psf 

S2, 1000 psf 

S3, 2001 psf 

O Failure 

0.15 

090 0.10 

S3 0.05 -

0.00 

058 
0.05 -

0.10 -

0.15 -

O.lf 1 

i i i i i r i i i i i i — i — i i i 

V 
>7 

5.5 

5.0 

4.5 

4.26 

4.0 4.20 

3.5 

3.0 -

2.5 

2.0 

1.5 

1.0 i i i i i i i i i i i i — i — i — i — i — i — i — i 

5 10 15 20 
Axial strain, e a (%) 

5 10 15 20 
Axial strain, e a (%) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1-3* 

©IGES2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 
(j> (deg) 19.5 

Total stress 

Effective stress C (psf) 
^(deg) 

77 
37.1 

4000 
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S2,1000 psf 

S3, 2001 psf 

O Failure 
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4000 

C^3000 

2000 

cfl 

1000 

1000 2000 3000 4000 5000 6000 7000 8000 
Effective normal stress, a ' n I p ' (psf) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767 ) © IGES 2009,2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 
Date: 3/22/2013 Sample Description: Brown silty sand 

By: MP Engineering Classification: Not requested 

Sample type: Laboratory compacted 

cd 

43 

CD 

0Q 

Test Number: SI S2 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

S3 
Height, H (in) 6.000 5.994 5.976 

Diameter,!) (in) 2.419 2.421 2.419 
Water content, w (%) 16.5 16.5 16.5 

Dry unit weight, y d (pcf) 109.5 109.4 109.7 
Saturation (%) 85.8 85.6 86.3 

Void ratio, € 0.51 0.51 0.51 
Mounting Wet Wet Wet 

Water content, w (%) 20.0 19.7 20.0 
Dry unit weight, y d (pcf) 108.2 108.7 108.1 

Saturation (%) 100.0 100.0 100.0 
Void ratio, e 0.53 0.52 0.53 

Area, A e o c (in) 4.64 4.63 4.65 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.10 0.09 0.11 

Back pressure (psf) 7632 9790 8351 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 241.7 295.0 80.0 
Strain at failure, e f (%) 14.50 17.70 4.80 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Summary of strength parameters at peak deviator stress 
c (psf) 1034 

j (deg) 27.0 
Total stress 

Effective stress C (psf) 
*'(deg) 

0 
39.0 

Comments: 
Specimens were compacted to 95% of the MDUW at OWC +2%. The maximum dry unit weight and 
optimum water content from the Proctor test was 115.5 pcf and 14.5% respectively. 

Tested by: 

Reviewed: Z:\PROJECTS\OI640_CS_rnining\00 l_Tailings\[I\[GTXCU3v2_TP-6_2-6.xls]Summaiy 

1/4 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 

#1GES 
©IGES 2009,2013 

Test Number: SI S2 S3 
<r3 (psf) 500 1001 2001 

a i -a 3 (psf) 4489 4661 6772 

<r, (psf) 4989 5662 8773 

q = (CT7 -o~3 )/2 (psf) 2245 2330 3386 

p = (a, +a3)l2 (psf) 2744 3331 5387 

7000 

6000 

5000 

cr 

£4000 

5 3000 
ea 
"> 
w 
Q 

2000 -

1000 -

o 

Au (psf) -777 -448 38 
a' 3 (psf) 1277 1449 1963 

<J'I-O-'3 (psf) 4489 4661 6772 

cr'7 (psf) 5766 6110 8736 

q =(a ' l-tJ ,

3)/2 (psf) 2245 2330 3386 

p' = (o-'/+a'i)/2(psf) 3521 3780 5349 
a ' j / a ' j 4.52 4.22 4.45 

A =Au/(a I -o-j) -0.173 -0.096 0.006 

8 

6772 

4661 

4489 

•SI, 500psf 

•S2, 1001 psf 

S3, 2001 psf 

O Failure 

600 

5 10 15 
Axial strain, s a (%) 

20 

400 

200 
CT 
fx 38 

-200 

W-400 448 

600 

777 

800 i i i i r i — i — i — i — i — r — T — i — i — i 

10 15 20 
Axial strain, £a (%) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6* 

©IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1034 
4 (deg) 27.0 

Total stress 

Effective stress c' (psf) 0 
iT(deg) 39.0 

0.30 

ig 0.05 
B m 
l-C 

^ 0.00 

SI, 500 psf 

S2,1001 psf 

S3, 2001 psf 

O Failure 

0.25 -

0.20 

0.15 

0.10 

006 

0.05 

0.096 

0.10 -

0.15 73 

0.20 -

i — i — i — — i — i -0.25 

V 

6.0 

5.5 

5.0 

52 45 
4.5 

4.22 4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 
5 10 15 

Axial strain, s a (%) 
20 5 10 15 

Axial strain, s a (%) 
20 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 

y$ I G E S 
© IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1034 
<f> (deg) 27.0 

Total stress 

Effective stress C (psf) 
*'(deg) 

0 
39.0 

5000 
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P H 

3000 -

V 2000 
cd 

43 

1000 
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S3,2001 psf 

O Failure 
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i i i i — i — i i i — i i i i i i i i—i 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
Normal stress, o~n I p (psf) 
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4000 -

3000 

2000 
cd 
CD 

43 
c/3 
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 
Effective normal stress, cr'n /p ' (psf) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\I!\[GTXCU3v2_TP-6_2-6.*ls]Summary 

4/4 



© IGES 2009,2013 

Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 
Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 

No: 01640-001 (II) Sample: 1, 3, & 5 
Location: Milford, UT Depth: Surface 

Date: 3/25/2013 Sample Description: Dark grey silty sand 

By: MP Engineering Classification: Not requested 

Sample type: UndisUirbed-trimrned from thin-wall 

Test Number: 

43 

a 
m 

Si S2 S3 
Height, H (in) 4.776 4.907 4.797 

Diameter, D (in) 2.325 2.342 2.325 
Water content, w (%) 33.5 33.6 34.0 

Dry unit weight, y d (pcf) 109.1 106.6 109.3 
Saturation (%) 132.2 126.0 135.0 

Void ratio, e 0.79 0.83 0.79 
Mounting Wet Wet Wet 

Water content, w (%) 23.6 24.2 22.4 
Dry unit weight, y d (pcf) 112.4 111.2 115.0 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.74 0.76 0.70 

Area, A e o c (in') 4.37 4.40 4.28 
Area method A A A 

B 0.96 0.95 0.95 
t 5 0 (min) 0.09 0.10 0.10 

Back pressure (psf) 7032 9791 5471 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 331.7 333.3 333.3 
Strain at failure, e f (%) 19.90 20.00 20.00 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Measured specific gravity 3.134 

i l l 
:v-""v 
§1 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 0 
<t> (deg) 27.5 

Total stress 

Effective stress C (psf) 
<*'(deg) 

0 
37.3 

Comments: 
Due to the initial low density of the soil, test specimens were extruded directly into a latex membrane, 
placed in the triaxial chamber, and a vacuum applied. Measurements for the unit weight were taken after 
the vacuum had been applied. The vacuum removed some of the initial water and densifled the specimen. 
Due to this setup procedure the initial dry unit weight and saturation may be erroneously high. 
Tested by: 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

© IGES 2009, 2013 

TestNumber: SI S2 S3 

a 3 (psf) 499 1001 2001 

<7/-<75(psf) 2552 1704 2505 

cr/ (psf) 3051 2705 4506 

q =(cT/-cri)/2(psf) 1276 852 1253 

p =(er, +cr3)/2 (psf) 1775 1853 3254 

o 

Au (psf) -308 437 1166 

a' 2 (psf) 807 564 836 

a',-a' 3 (psf) 2552 1704 2505 

o-'i (psf) 3359 2268 3341 

q ={<J ' I -a ' 3 ) /2 (psf) 1276 852 1253 

p' =(cT ,

/+cr' i)/2(psf) 2083 1416 2088 

a ' j / a ' 3 4.16 4.02 4.00 

A = A u / ( a I - c r j ) -0.121 0.256 0.465 

CO 

o 
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25;>2 

25)5 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
( A S T M D 4 7 6 7 ) © IGES 2009,2013 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

Summary of strength parameters at peak deviator stress 

Total stress c 5?S^ J? 
4 (deg) 27.5 

Effective stress ,C. 5?S^ ~-~ 
I'(deg) 37.3 

1.0 

0.8 

0.6 

465 
53 0.4 

On 

499 psf 

0.2 

0.0 

-0.2 

S2, 1001 psf 
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O Failure 

0.256 

-0.121 

- 1 — I — 1 — r -1—1—1—r—r 
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20 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils ^ I G E E S 
( A S T M D 4 7 6 7 ) ©IGES 2009.2013 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

Summary of strength parameters at peak deviator stress 
c (psf) 0 
4 (deg) 27.5 

Total stress 

Effective stress c' (psf) 0 
<*'(deg) 37.3 
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Hydraulic Conductivity of Saturated Porous Materials Using a Flexible I G E S 
Wall Permeameter. Method c (ASTM DSOS4) © I G E S 2 0 0 5 ' 2 0 1 3 

Project: CS Mining Existing Facility Expansion Boring No.: TP-3 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: JDF 

Initial (o) Final (f) 

Sample Height, H (in 

Sample Diameter, D (in 

Sample Length, L (cm 

Sample Area, A (cmA2 

Sample Volume, V (cmA3 

Wt. Rings + Wet Soil (g 

Wt. Rings (g 

Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g 

Dry Soil + Tare (g 

Tare (g 

Weight of solids, Ws (g 

Water Content, w (% 

Dry Unit Wt, y d (pcf) 

Void ratio, e, for assumed Gs 

Saturation (%), for assumed Gs 

3.010 

2.409 

7.645 

29.406 

224.82 

491.1 

0 

136.4 

585.32 

535.92 

127.9 

438.06 

12.11 

121.6 

0.36 

89.1 

3.001 

2.39 

7.622 

28.949 

220.64 

500.21 

0 

141.5 

500.21 

438.06 

0 

438.06 

14.19 

123.9 

0.38 

100 a 

Average K (cm/sec) 2.3E-06 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Sample: 
Depth: 1-3' 

Sample Description: Brown silty sand with gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.3 (%)w 

Optimum water content (%) 10.3 

Maximum dry unit weight (pcf) 127.5 

Gs 2.65 Assumed 

Cell No. 1 

Station No. 1 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm',) 

Net sample volume change (cm'1) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm") 

Conversion, reading to cm head (cm/rd) 

0.4 
0.4 

Initial (o) Final (f) 

0.72 0.96 
9.30 20.20 
0.0 44.9 

34.5 

34.5 

0.150 

6.72 

-4.18 

82.00 

82.1 

0.197 

5.076 
Start Date and Time: 3/18/13 12:58 

Elapsed Bottom Burette Top Burette 

time (sec) (cmJ) (cmJ) 
h, h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

4620.0 
3.22 
3.84 

6.82 
6.18 

18.17 11.78 2.4E-06 21.3 0.97 2.4E-06 

6240.0 0.00 
2.20 

10.00 
7.78 

50.66 28.22 2.4E-06 22.5 0.94 2.3E-06 

4800.0 0.00 
1.80 

10.00 
8.20 

50.66 32.39 2.4E-06 19.7 1.01 2.4E-06 

3480.0 1.80 
2.62 

8.20 
7.38 

32.39 24.06 2.2E-06 19.7 1.01 2.2E-06 

4440.0 2.62 
3.36 

7.38 
6.64 

24.06 16.55 2.2E-06 19.4 1.02 2.2E-06 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CSmining\001 Tailings\IT\[ KBPFRHv 1 .xls] 1 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 

Project: CS Mining Exisiting Facility Expansion Boring No.: TP-6 

(IGES 2005, 2013 

No: 01640-001 (II) 
Location: Milford, UT 

Date: 3/19/2013 
By: MP 

Initial (o) Final (f) 

Sample Height, H (in) 3.009 3.001 
Sample Diameter, D (in) 2.407 2.39 

Sample Length, L (cm) 7.643 7.623 
Sample Area, A (cmA2) 29.357 28.971 

Sample Volume, V (cmA3) 224.37 220.85 
Wt. Rings + Wet Soil (g) 458.95 471.816 

Wt. Rings (g) 0 0 
Wet Unit Wt., Ym (pcf) 127.7 133.4 

Wet Soil + Tare (g) 494 598.57 
Dry Soil + Tare (g) 441.55 520.28 

Tare(g) 124.47 125.05 
Weight of solids, Ws(g) 393.81 393.81 

Water Content, w (%) 16.54 19.81 
Dry Unit Wt, yd (pcf) 109.6 111.3 

Void ratio, e, for assumed Gs 0.51 0.52 
Saturation (%), for assumed Gs 86.0 100 a 

Average K (cm/sec) 5.9E-05 

Saturation set to 100% for phase calculations 
K corrected to 20°C 

Sample: 
Depth: 2-3, 5-6' 

Sample Description: Brown silty sand 

Sample Type: Laboratory Compacted 
Compaction Specifications: 95 (%) Dry unit weight 

at 16.5 (%)w 
Optimum water content (%) 14.5 

Maximum dry unit weight (pcf) 115.5 
Gs 2.65 Assumed 

Cell No. 2 
Station No. 2 

Permeant liquid used De-aired tap water 
Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 
Effective vert, consolidation stress (psi) 

B value 
3 External Burette (cm ) 

Cell Pressure (psi) 
Backpressure bottom (psi) 

Backpressure top (psi) 
System volume coefficient (cm'Vpsi) 

System volume change (cm3) 
Net sample volume change (cm'1) 

Bottom burette ground length, l b (cm) 
Top burette ground length, l, (cm) 

Burette area, a (cm2) 
Conversion, reading to cm head (cm/rd) 

10.4 
10.4 

Initial (o) Final (f) 

0.54 1.00 
19.10 8.50 

0.0 44.9 
34.5 
34.5 
0.158 
7.08 
-3.52 
81.99 
81.97 
0.197 
5.076 

Start Date and Time: 3/18/13 13:00 

Elapsed 
time (sec) 

Bottom Burette Top Burette n , h2 K Temp Vise. Ratic K b 

(cm3) (cm3) (cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

420.0 0.08 
3.26 

9.94 
6.74 

50.07 17.68 6.4E-05 22.1 0.95 6.1E-05 

420.0 0.00 
3.20 

10.00 
6.76 

50.78 18.09 6.4E-05 22.1 0.95 6.1 E-05 

420.0 0.00 
3.18 

10.00 
6.78 

50.78 18.29 6.3E-05 22.1 0.95 6.0E-05 

420.0 0.00 
3.14 

10.00 
6.82 

50.78 18.70 6.2E-05 22.1 0.95 5.9E-05 

420.0 0.00 
3.10 

9.94 
6.84 

50.48 19.00 6.0E-05 22.1 0.95 5.7E-05 

Entered by: 
Reviewed: Z:\PROJECTS\01640 CS_mining\001_Tailings\lNKBPFRHvl.xls]: 



Water Content and Unit Weight of Soil 
(In General Accordance with ASTM D7263 Method B and D2216) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/15/2013 

By: JDF 

© IGES 2004, 2013 

CO 43 
t /3 

Boring No 
Sample: 

Tailings Beacl Tailings Beacl Tailings. Bead Tailings Beacl 

Depth -Surface Surface Surface Surface 

Sample height, H (in] 5.970 6.000 5.363 5.363 
Sample diameter, D (in] 2.416: 2.416 2.416 2.416 

4 = 

'C 

"S 

Sample volume, V (fl3) 0.0158 0.0159 0.0142 0.0142 
Mass rings + wet soil (g] 1168.96 1924.20 1840.10 1838.40 

Mass rings/tare (g) 250.38 1008.29 1013.96 1014.37 
Moist soil, Ws (g) 918.58 915.91 826,14 824.03 

Moist unit wt.,ym (pcf) 127.86 126.85 128.01. 127.68 

fc | 
> o 

Wet soil + tare (g) 1041.51 1036.07 954.42 959.71 
Dry soil + tare (g) 827:07 818.84 756.58 763.40 

Tare (g) 127.01 124.10 129.29 140.35 

Water Content, w (%) 30.6 31.3 31.5 31.5 

Dry UnitWt.,yd (pcf) 97.9 96.6 97:3 97.1 

Entered by. 
Reviewed: Z:\PROJECTS\OI640_CS_ininjne'001_Taihngs,J[\[MDvl xls]l 



Liquid Limit, Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/13/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

I C E S ' 
© IGES 2004, 2013 

Boring No.: TP-3 
Sample: Combined Samples 
Depth: 1-3' 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determinec 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Difficult to thread. 

(N.P.) 

Unable to obtain an adequate blow count 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 - 50 
U-Line A-Line 

CH C?40 

1.5 30 

MH 
20 

CL 

0.5 10 -
ML 

0 4 

10 100 
Number of drops, N 

Entered by: 
Reviewed: 
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Liquid Limit Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid limit test method: Multipoint 
Plastic Limit 

©IGES 2004,2013 

Boring No.: TP-4 
Sample: 

Depth: 3-5' 
Description: Brown lean clay 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

1 
34.48 
32.69 
1.79 

21.88 
10.81 
16.56 

35.42 
33.50 
1.92 

21.97 
11.53 
16.65 

Liquid Limit 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

27 
36.86 
33.62 

21 
35.84 
32.73 

16 
37.70 
34.02 

Water Loss (g) 3.24 3.11 3.68 
Tare (g) 21.91 21.90 21.66 

Dry Soil (g) 11.71 10.83 12.36 
Water Content, w (%) 27.67 28.72 29.77 

One-Point LL (%) 28 28 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

28 
17 
11 

30 

29.5 

c 2 9 

u 
"S o o 
$28.5 -j 

28 

27.5 

Flow Curve 

4> 

LL = 28 

10 

Entered by : 
Reviewed: 

Number of drops, N 
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Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid limit test method: Multipoint 
Plastic Limit 

© IGES 2004, 2013 

Boring No.: TP-4 
Sample: 
Depth: 5-6' 

Description: Brown lean clay 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

1 
37.58 
34.61 
2.97 
21.55 
13.06 
22.74 

38.16 
35.05 
3.11 

21.47 
13.58 
22.90 

Liquid Limit 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

25 
34.79 
31.40 
3.39 

21.74 
9.66 
35.09 

35 

22 
34.76 
31.28 
3.48 

21.61 
9.67 
35.99 

35 

17 
35.72 
31.90 
3.82 

21.71 
10.19 
37.49 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

35 
23 
12 

38 

37.5 

37 -

£36.5 

36 

35.5 

35 

34.5 

Flow Curve 

k LL = 35 

~T T 1— 

60 

Plasticity Chart 
50 

Line Line 
CH 

- 4 0 -

S 30 -

MH 

OH 20 

CL 

10 -

ML CL 

0 -
10 

Entered by: 
Reviewed: 

Number of drops, N 
100 0 10 20 30 40 50 60 70 

Liquid Limit (LL) 
80 90 100 

Z:\PROJECTS\01640_CS_mirting\001 _Taihngs\II\[ ALv 1 .xls]3 



Liquid Limit, Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) ;s 

© IGES 2004, 2013 
Project: CS Mining Existing Facility Expansion 

No: 01640-001 (II) 
Location: Milford, UT 

Date: 3/19/2013 
By: DKS 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Plastic Limit 

Boring No.: TP-5 
Sample: Combined Samples 
Depth: 3-4» & 6' 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difficult to thread. 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 

Unable to obtain an adequate blow count 

Water Content, w (%) 
One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Flow Curve Plasticity Chart 
2.5 50 

U-Line 

CH 

A-Lme 

CT 40 

S 1.5 30 

MH 

20 

CL 

0.5 10 -

ML 

M I I I I I i i i i i 

10 100 0 0 20 30 80 70 90 

| I T I I | T I 

Number of drops, N 
40 50 60 

Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\0l 640_CS_rnining\001_Tailings\H\[ALvl.xls]4 



Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/13/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

© IGES 2004, 2013 

Boring No.: TP-6 
Sample: Combined Samples 
Depth: 2-3' & 5-6' 

Description: Brown silt 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) Unable to obtain an adequate blow count 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 
Flow Curve Plasticity Chart 

2.5 - 50 
U-Line A-Line 

CH ? 2 40 

.5 £ 30 

MH 

E 20 £ 1 
CL 

0.5 10 

ML CL 

10 100 
Number of drops, N 

Entered by: 
Reviewed: 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\0]640_CS_mining\001_Tailings\II\[ALvl.xls]5 



Liquid Limit Plastic Limit, and Plasticity Index of Soils \ ^ I G 1 
(ASTM D4318) © IGES 2004, 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

ES' 
2013 

Boring No.: TP-7 
Sample: 
Depth: 2-3' 

Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difficult to thread. 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Unable to obtain an adequate blow count 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 -i 

Flow Curve Plasticity Chart 
2.5 - 50 

U-Line A-Line 
CH o 4 0 

30 S 1.5 

MH 
20 

CL 

0.5 10 -
ML 

I | I T T I 

10 X T 100 0 10 20 30 40 50 60 70 80 90 ^ » Number of drops, N L i q u i d L i r n i t ( L L ) ^mfT 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001_Tailings\ll\tALvl.xls]6 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 

# I G E S 
© IGES 2004,2013 

No: 01640-001 (II) 
Location: Milford, UT 

Date: 3/19/2013 
By: DKS 

Plastic Limit 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Preparation method: Air Dry 
Liquid Limit: Could not be determined (N.P.) 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Difficult to thread. 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
U-Line A-Line 

CH 
o 4 0 

E 1.5 30 

MH 

£ 1 E 20 

CL 

0.5 0 

ML 

10 
Number of drops, N 

100 

Entered by: 
Reviewed: 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\I1\[ ALv 1 .xls]7 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

#1GI 
© IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

Boring No.: TP-9 
Sample: 

Depth: 3-4' 
Description: Brown silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 

Difficult to thread. 

Determination No 
Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
U-Lme A-Line 

CH o 4 0 

£1.5 c 30 

MH 
E 20 

CL 

0.5 10 
ML 

10 
Number of drops, N 

100 10 20 30 40 50 60 70 80 90 
Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\00 l_Tailings\II\[ ALv 1 .xls]8 



Liquid Limit Plastic Limit and Plasticity Index of Soils ^ I G € S 
(ASTM D4318) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1 

Location: Milford, UT Depth: Surface 
Date: 3/20/2013 Description: Dark grey silty sand 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Difl icult to thread. 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Unable to obtain an adequate blow count 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, LL (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

Flow Curve 

2.5 

51.5 

0.5 

10 

60 

50 -

^ 4 0 

*§ 30 H 

E 20 

10 

Plasticity Chart 

A-Line U-Line 

CH 

MH 

CL 

ML CJL 

Number of drops, N 
100 10 20 30 40 50 60 

Liquid Limit (LL) 
70 80 90 100 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ ALv 1 .xls]9 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

R I C E S ' 
©IGES 2004, 2013 

Boring No.: Tailings Beach 
Sample: 3 

Depth: Surface 
Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Difficult to thread. 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) Unable to obtain an adequate blow count 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Plasticity Chart Flow Curve 

2.5 50 
Line A-Line 

CH 
^ 4 0 

1.5 30 

MH 

E 20 
CL 

0.5 - 0 
ML 

r - r - l 

100 10 10 70 20 80 90 Number of drops, N 
30 40 50 60 

Liquid Limit (LL) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001_Tailings\II\[ALvl .xls] 10 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/20/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

R I C E S ' 
© IGES 2004,2013 

Boring No.: Tailings Beach 
Sample: 5 
Depth: Surface 

Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Difl icult to thread. 

Liquid Limit: Could not be determined (N.P.) 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

One-Point LL (%) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Flow Curve Plasticity Chart 
2.5 50 

U-Line A-Line 
CH p4 2 40 

S 1.5 £ 30 

MH 

£ 1 5 20 
CL 

0.5 10 
ML 

0 -
0 

Number of drops, N 
100 

Entered by: 
Reviewed: 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\ll\[ALv 1 ,xls] 11 



Liquid Limit Plastic Limit and Plasticity Index of Soils 
(ASTM D4318) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: DKS 
Preparation method: Air Dry 

Liquid Limit: Could not be determined (N.P.) 
Plastic Limit 

© IGES 2004, 201 cL 

Boring No.: Tailings Beach 
Sample: 7 

Depth: Surface 
Description: Dark grey silty sand 

Determination No 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (%) 

Liquid Limit: Could not be determinec 
Determination No 

Number of Drops, N 
Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Water Loss (g) 
Tare (g) 

Dry Soil (g) 
Water Content, w (% 

One-Point LL (%) 

Difficult to thread. 

(N.P.) 

Unable to obtain an adequate blow count 

Liquid Limit, L L (%) 
Plastic Limit, PL (%) 

Plasticity Index, PI (%) 

Nonplastic (N.P.) 

60 

Flow Curve Plasticity Chart 

2.5 50 
U-Line A-Line 

CH 
^ 4 0 

51.5 c 30 

MH 

£ 1 5 20 

CL 

0.5 10 

ML 

0 100 
Number of drops, N 

Entered by: 
Reviewed: 

0 10 20 30 40 .50. 60 70 80 90 
Liquid Limit (LL) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[ ALv I .xls] 12 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis # I G E S 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/13/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-3 
Sample: Combined Samples 
Depth: 1-3' 

Description: Brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
51492.80 
10584.6 
1428.46 

Dry 
49124.9 
10420.4 
1351.51 

Split fraction: 0.788 

Sieve 
8" 
6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

2486.62 
7432.20 
10420.41 
135.15 
292.17 
504.60 
692.94 
832.15 
930.44 
1008.26 
1054.23 
1101.47 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
94.9 
84.9 
78.8 
70.9 
61.8 
49.4 
38.4 
30.3 
24.5 
20.0 
17.3 
14.6 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1382.89 
1364.78 
215.39 

1.6 

1837.27 
1760.32 
408.81 

5.7 

-Split 

3 in 3/4 in No.4 No.10 No.40 

be 

a 
is 

CL, 

No.200 
100 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 -

10 -

Gravel (%): 38.2 
Sand (%): 47.2 
Fines (%): 14.6 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z\PROJECTS\OI640_CS mining\00l Tailings\JI\[GSDv2 xls] I 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis D I C E S ' 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-4 
Sample: 
Depth: 3-5' 

Description: Brown clayey sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
24749.68 
1814.48 
1493.41 

Split fraction: 0.924 

Sieve 

8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

619.31 
1790.87 
114.98 
268.60 
446.53 
603.06 
709.62 
782.82 
844.50 
897.82 
937.22 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
23534.9 
1790.9 
1415.85 

Percent 
Finer 

100.0 
97.4 
92.4 
84.9 
74.9 
63.3 
53.0 
46.1 
41.3 
37.3 
33.8 
31.2 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g): 2026.03 1901.93 

Dry soil + tare (g): 2002.42 1824.37 
Tare(g): 21 1.56 408.52 

Water content (%): 1.3 5.5 

-Split 

100 

£ 70 JZ 
be 

X i 

e 
-4-> 

s 
0> 

3/4 n No.4 No.10 No.40 No.200 

Mechanical 90 

80 

60 

50 

40 

30 

20 

10 

Gravel (%): 25.1 
Sand (%): 43.6 
Fines (%): 31.2 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
ZAPROrtCTS\01640 CS_mining\001_Tailings\]I\[GSDv2 xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis # I G E S 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-4 
Sample: 
Depth: 5-6' 

Description: Light brown clayey sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
24740.03 
1200.53 
1333.15 

Split fraction: 0.950 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

310.72 
1181.04 
155.30 
486.00 
774.33 
917.02 
986.29 
1032.02 
1057.20 
1080.10 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
23683.0 
1181.0 
1274.39 

Percent 
Finer 

100.0 
98.7 
95.0 
83.4 
58.8 
37.3 
26.6 
21.5 
18.1 
16.2 
14.5 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1424.10 1643.73 

Dry soil + tare (g): 1404.61 1584.97 
Tare(g): 223.56 310.58 

Water content (%): 1.7 4.6 

-Split 

JS 

tt 
C 

c 

3 in 3/4 in 
100 - r - r - — B 

No.4 No.10 No.40 No.200 

Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

10 -

Gravel (%): 16.6 
Sand (%): 68.9 
Fines (%): 14.5 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[GSDv2 xls]3 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-5 
Sample: Combined Samples 
Depth: 3-4' & 6' 

Description: Brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
29937.60 
2835.1 
1462.75 

Split fraction: 0.901 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 
No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1238.99 
2770.24 
96.87 
198.12 
356.19 
495.76 
598.96 
680.14 
753.83 
804.63 
866.29 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
27914.3 
2770.24 
1357.05 

Percent 
Finer 

100.0 
95.6 
90.1 
83.6 
76.9 
66.4 
57.2 
50.3 
44.9 
40.0 
36.7 
32.6 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1162.34 
1145.97 
446.79 

2.3 

1872.56 
1766.86 
409.81 

7.8 

-Split 

100 n 

S 70 JS 
WD 

Im 

e 
IS 
G 

3/4 in No.4 No.10 No.40 No.200 

Mechanical 90 -

80 

60 

50 

40 

30 

20 

10 -

Gravel (%): 23.1 
Sand (%): 44.4 
Fines (%): 32.6 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z VPROJECTS\01640_CS_mining\001 _Tailings\lI\[GSDv2 xls]4 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/12/2013 

By: BRR 

L E G E S ' 
©IGES 2004, 2013 

Boring No.: TP-6 
Sample: Combined Samples 
Depth: 2-3' & 5-6' 

Description: Brown silty sand with gravel 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

3/4" 
Moist 

54142.50 
9270.1 
1411.32 

Split fraction: 0.824 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

2001.06 
2580.78 
5025.03 
9041.28 
200.51 
360.09 
579.84 
757.12 
882.23 
969.19 
1036.91 
1078.58 
1120.82 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Dry 
51306.5 
9041.3 
1329.32 

Percent 
Finer 

100.0 
96.1 
95.0 
90.2 
82.4 
70.0 
60.1 
46.4 
35.5 
27.7 
22.3 
18.1 
15.5 
12.9 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1608.92 
1579.30 
408.93 

2.5 

1821.81 
1739.81 
410.49 

6.2 

-Split 

S 

e 
IS 

100 
3 in 3/4 in No.4 No.10 No.40 No.200 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 -

1000 

Entered by: 
Reviewed: 

100 

Gravel (%) : 39.9 
Sand(%): 47.1 
Fines (%): 12.9 

10 1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\OI640 CS mining\001JTailings\H\[GSDv2 xls]5 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-7 
Sample: 
Depth: 2-3' 

Description: Brown sand with silt 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

3/4" 
Moist 

27690.11 
1167.91 
1497.66 

Dry 
26689.7 
1148.9 
1442.24 

Split fraction: 0.957 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum, 
Wt. Ret, (g) 

822.88 
1148.89 
31.41 
102.75 
422.36 
854.17 
1078.68 
1203.08 
1277.34 
1310.37 
1334.73 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
96.9 
95.7 
93.6 
88.9 
67.7 
39.0 
24.1 
15.9 
10.9 
8.7 
7.1 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g): 1387.12 1813.48 

Dry soil + tare (g): 1368.10 1758.06 
Tare(g): 219.18 315.82 

Water content (%): 1.7 3.8 

-Split 

3 in 3/4 in No.4 No.10 No.40 No.200 

"5 
fc 
X! 

c 

PH 

100 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

0 

100 0.01 10 0. 

Gravel (%): 11.1 
Sand(%): 81.7 
Fines (%): 7.1 

Entered by: 
Reviewed: 

Grain size (mm) 
ZAPROJECTS\01640_CS_mining\001 Tail ings\II\[GSDv2. xls)6 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1144.10 1826.72 

Dry soil + tare (g): 1 133.50 1773.55 
Tare(g): 221.95 408.90 

Water content (%): 1.2 3.9 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
25314.71 

914.6 
1417.82 

Split fraction: 0.963 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

483.63 
585.78 
904.09 
51.72 

243.89 
589.92 
843.07 
983.22 
1065.02 
1103.94 
1140.13 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
24389.2 
904.1 

1364.65 

Percent 
Finer 

100.0 
98.0 
97.6 
96.3 
92.6 
79.1 
54.7 
36.8 
26.9 
21.1 
18.4 
15.8 

-Split 

j Q 
u 
a> 
a 
ts 

PH 

3 in 
100 -rtp-

3/4 in No.10 No.40 

90 : 

80 : 

£ 70 

60 

50 

*s 40 

30 

20 : 

10 : 

0 

No.4 No.200 

I I I I T 

• Mechanical 

Gravel (%): 7.4 
Sand (%): 76.8 
Fines (%): 15.8 

100 10 

Entered by : 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTS\OI640_CS_mining\001_Tailings\H\[GSDv2 xls]7 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-9 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
23782.06 

573.16 
1068.84 

Split fraction: 0.975 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

217.12 
564.24 
40.49 

204.90 
456.22 
614.42 
701.93 
757.61 
787.21 
817.63 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
22671.6 

564.2 
1018.11 

Percent 
Finer 

100.0 
99.0 
97.5 
93.6 
77.9 
53.8 
38.7 
30.3 
24.9 
22.1 
19.2 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

701.07 
692.15 
127.89 

1.6 

1477.80 
1427.07 
408.96 

5.0 

-Split 

•a 
u 
QJ 
a 
is 

100 
3 in 

90 : 

80 : 

£ 70 : 

60 : 

50 : 

- 40 

30 

20 

10 

0 

-B-
3/4 in No.4 No.10 No.40 

100 

Entered by: 
Reviewed: 

No.200 

• Mechanical 

i i i 

Gravel (%): 6.4 
Sand(%): 74.4 
Fines (%): 19.2 

10 1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTS\01640 CS_minin1>\001_Tailings\II\[GSDv2.xls]8 



Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

©IGES 2004,2013 

Boring No.: 
Sample: 
Depth: 

Description: 

Tailings Beach 
1 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 66.9 

Hydrometer fraction (g): 66.90 
1.000 

Dry 
66.37 
0.00 
0.00 
66.37 

Water content data C.F.f+ ) S.F.(- ) Hyd.(-No.lO) 
Moist soil + tare (g): - 66.23 66.23 

Dry soil + tare (g): - 65.88 65.88 
Tare(g): - 21.93 21.93 

Water content (%): 0.00 O80 0.80 
Hydrometer data 

Hyd. split: No.10 
Gs: 3.134 

Bulb No. 2 
Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 

Hyd. fraction: 100.00 
Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed tim< 
(min) 
0.5 

1 
2 
5 
15 
30 
60 
120 
250 
420 
1440 

Temp. 

14.8 
14.8 
14.8 
14.8 
15 

15.4 
16.3 
17.1 
18.9 
20.8 
18.2 

Hydrometei 
Reading 

38 
31.5 
26 
22 
19 
17 
15 
13 
11 

10.5 
10 

Grain Size 
(mm) 

0.05747 
0.04274 
0.03142 
0.02041 
0.01198 
0.00853 
0.00604 
0.00428 
0.00293 
0.00221 
0.00124 

% Soil in 
Suspension 

44.08 
35.13 
27.55 
22.04 
17.98 
15.36 
12.92 
10.45 
8.32 
8.30 
6.70 

100 
3 in 3/4 in No.4 No.10 No.40 No.200 

X i 
.Sf "3 
fc 
>, 
x 

90 : 

80 : 

70 : 

60 

50 

+- 40 

30 -

20 : 

10 

T i i i i i i i i r 

—©— Hydrometer 

100 10 0.1 0.01 0.001 

Entered by: 
Reviewed: 

Grain size (mm) 

Z:\PROJECTS\01640_CS_mining\001 _Tailings\n\[GSDHYDv2.xls] 1 



Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: BRR 

IGES 2004, 2013 

Boring No.: 
Sample: 
Depth: 

Description: 

Tailngs Beach 
3 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 73.33 

Hydrometer fraction (g): 73.33 
1.000 

Dry 
72.37 
0.00 
0.00 
72.37 

Water content data C.F.(+ ) S.F.(-) Hyd.(-No.lO) 
Moist soil + tare (g): - 58.09 58.09 

Dry soil + tare (g): - 57.61 57.61 
Tare(g): - 21.55 21.55 

Water content (%): 0.00 L33 1.33 
Hydrometer data 

Hyd. split: No.10 
Gs: 3.134 

Bulb No. 2 
Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 
Hyd. fraction: 100.00 

Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed time 
(min) 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
411 
1440 

100 
3 in 3/4 in No.4 No.10 No.40 No.200 

90 i 

80 

£ 70 
.Sf "3 
fc 60 

$ 50 
s 
ts ts 40 H s 
0* 
ft. 

30 d 

20 

10 

0 

100 10 

Entered by: 
Reviewed: 

1 0.1 

Grain size (mm) 

Temp. 

(°C) 
15.6 
15.6 
15.6 
15.6 
15.9 
16.4 
16.5 
17.5 
19 

20.7 
18.2 

Hydrometer 
Reading 

38 
31 
26 
22 

18.5 
17 
15 
13 
11 

10.5 
10 

Grain Size 
(mm) 

0.05689 
0.04246 
0.03111 
0.02020 
0.01188 
0.00843 
0.00602 
0.00425 
0.00293 
0.00224 
0.00124 

% Soil in 
Suspension 

40.69 
31.84 
25.52 
20.47 
16.14 
14.41 
11.91 
9.71 
7.66-
7.5! 
6.14 

Hydrometer 

0.01 0.001 

Z:\PROJECTS\01640_CS^mining\001_Tailings\H\(GSDHYDv2.xlsl2 



Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 
Date: 3/25/2013 Description: 

By: BRR 

©IGES 2004, 2013 

Tailings Beach 
5 
Surface 
Grey silty sand 

Split sieve: No 

Moist 

Total sample wt. (g): 67.55 

Hydrometer fraction (g): 67.55 
1.000 

Dry 
67.09 
0.00 
0.00 

67.09 

Water content data C.F.(+ ) S.F.(-) Hyd.(-No.lO) 
Moist soil + tare (g): - 55.79 55.79 

Dry soil + tare (g): - 55.56 55.56 
Tare(g): - 21.72 21.72 

Water content (%): 0.00 0.68 0.68 

Hydrometer data 
Hyd. split: No.10 

Gs: 3.134 
Bulb No. 2 

Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a: 0.91 
Hyd. fraction: 100.00 

Dispersion device: Air-jet 

Sieve 

6" 
4» 

3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

Elapsed tim< 
(min) 
0.5 

1 
2 
5 
15 
30 
60 
120 
250 
403 
1440 

100 
3 in 3/4 in No.4 No.10 No.40 No.200 

90 1 

80 

2 70 : 

.Sf "33 
fc 60 -
x> 
la 

e 
50 : 

~ 40 

30 : 

20 : 

10 : 

Temp. 

(°C) 
15.5 
15.5 
15.5 
15.5 
15.6 
15.9 
16.4 
17.4 
19.1 
20.8 
18.2 

Hydrometer 
Reading 

36.5 
30 
25 
20 
18 
16 
14 

12.5 
10.5 
10 
9 

Grain Size 
(mm) 

0.05766 
0.04283 
0.03136 
0.02049 
0.01196 
0.00853 
0.00607 
0.00427 
0.00293 
0.00227 
0.00125 

% Soil in 
Suspension 

41.81 
32.95 
26.13 
19.32 
16.63 
14.01 
11.45 
9.76 
7.62 
7.53 
5.26 

Hydrometer 

100 10 0.1 0.01 0.001 

Entered by: 
Reviewed: 

Grain size (mm) 

Z:\PROJECTS\01640_CS_mimng\00LTailings\rr\[GSDHYDv2.xls].1 



Particle-Size Analysis of Soils with hydrometer 
(ASTM D422) 

Project: CS Mining Existing Facility Expansion Boring No.: 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 
Date: 3/19/2013 Description: 

By: BRR 

© IGES 2004, 2013 

tilings Beach 
7 
Surface 
Grey silty sand 

Split sieve: No 

Total sample wt. (g): 

Hydrometer fraction (g): 

Moist 

71.3 

71.30 
1.000 

Dry 
70.81 
0.00 
0.00 
70.81 

Water content data C.F.(+ ) 
Moist soil + tare (g) 

Dry soil + tare (g): 
Tare (g) 

Water content (%): 0.00 

S.F.(-) Hyd.(-No.lO) 
56.65 56.65 
56.41 56.41 
21.84 21.84 
0.69 0.69 

Hydrometer data 
Hyd. split: No.10 

Gs: 3.134 
Bulb No. 2 

Dispersion period (min): 15 

Slope: -0.1641 
Intercept: 16.3 

Determined a : 0.91 

Hyd. fraction: 100.00 
Dispersion device: Air-jet 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Percent 
Finer 

Elapsed tim< 
(min) 
0.5 

1 
2 
5 
15 
30 
60 
120 
250 
397 
1440 

3 in 3/4 in No.4 No.10 No.40 
100 -r 

No. 200 

.2f "3 
fc 
>* 
« 
c 

PM 

90 : 

80 : 

70 : 

60 : 

50 ; 

40 : 

30 : 

20 : 

10 : 

0 : 

Temp. 

(°C) 
15.4 
15.4 
15.4 
15.4 
15.5 
15.7 
16.3 
17.5 
19.1 
20.7 
18.1 

Hydrometer 
Reading 

37.5 
31.5 
26 
22 
19 
16 
15 
13 

11.5 
10 
9 

Grain Size 
(mm) 

0.05728 
0.04242 
0.03119 
0.02026 
0.01190 
0.00855 
0.00604 
0.00425 
0.00291 
0.00229 
0.00125 

% Soil in 
Suspension 

40.87 
33.12 
26.02 
20.86 
17.01 
13.21 
12.11 
9.92 
8.5j 
7.11 
4.95 

Hydrometer 

100 10 0.1 0.01 0.001 

Entered by: 
Reviewed: 

Grain size (mm) 

Z:\PROJECTS\01640_CS^mining\001_Tailings\II\[GSDHYDv2.xls]4 



Specific Gravity of Soil Solids bv Water Pycnometer 
(ASTM D854) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/21/2013 

By: JDF 

© IGES 2005, 2013 

Drill hole / Sample: Taibnga Beach 

Sample No: Bucket 
Depth (ft) Surface 

Engineering Classification Not req. 
Method 

Material passing No. 4 seive, P (%) 100 
Pycnometer No. 

Mass of pycnometer (g) 170.57 
Mass of pycnometer, soil, and water, M p w s l (g) 704.54 

Temperature, T, (°C) 19.0 
Mass of pycnometer and water at test temperature, M p w , (g) 669.47 

Mass of tare + dry soil (g) 498.27 

Mass of tare (g) 346.76 
Mass of soil, M s (g) M.51 

Specific gravity of soil solids at test temperature, G, 3.133 
Temperature coefficient, K 

Specific gravity of soil solids at 20°C, G 2o°c 

Apparent specific gravity of solids retained on No. 4, G l@20°C 

Average specific gravity at 20°C, Gav?@2o°c 

Tested by: 

Reviewed by: Z:\PROJECTS\01640_CS_mining\001 _Tailings\II\[Gsv l.xls] 1 



Laboratory Compaction Characteristics of Soil ^ 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-3 
No: 01640-001 (II) Sample: Combined Samples 

Location: Milford, UT Depth: 1-3' 
Date: 3/13/2013 Sample Description: Brown silty sand with gravel 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 C 
Mold Id. Inc 7 

Mold volume (ft 3): 0.0752 

Optimum water content (%): 10.3 
Maximum dry unit weight (pcf): 127.5 

Preparation method: Moist 
Rammer: Mechanical-sector face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 21.2 
Percent fraction passing, Pf (%) 78.8 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., Ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+2% 
11036.5 
6537.5 
132.0 

1497.90 
1422.13 
462.95 

+4% 
11283.9 
6537.5 
139.2 

1501.86 
1409.40 
464.17 

+6% 
11304.1 
6537.5 
139.8 

1439.76 
1338.74 
446.58 

+8% 
11184.7 
6537.5 
136.3 
1431.35 
1314.21 
467.02 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

7.9 
122.3 126.8 

11.3 
125.6 

13.8 
119.8 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) 

Corrected water content (%): 8.4 
Corrected dry unit weight (pcf): 134.0 

Oversized fraction, +3/4-in. (%): 21.2 
Water content, +3/4-in. (%): 1.6 
Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

140 -r— 

a 

r no 
J3 

'53 
'S 125 
3 >> u 
Q 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 127.5 (pcf) 

135 

4 . ZAVL Gs = 2.7 

^VAVL GsS2.6 

120 

115 
10 15 

Water content (%) 
20 
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©IGES 2004, 2013 

Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-4 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 5-6' 
Date: 3/14/2013 Sample Description: Light brown clayey sand with gravel 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft 3): 0.0332 

Optimum water content (%): 13.6 
Maximum dry unit weight (pcf): 120.7 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.0 
Percent fraction passing, Pf (%) 95.0 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6142.0 
4172.7 
130.7 

776.60 
713.04 
141.35 

+8% 
6208.0 
4172.7 
135.0 

818.73 
741.04 
128.10 

+10% 
6221.0 
4172.7 
135.9 

849.93 
757.80 
128.25 

12% 
6175.0 
4172.7 
132.9 

786.20 
692.40 
122.74 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

11.1 
117.6 

12.7 14.6 
118.6 

16.5 
114.1 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTMD4718) Oversized fraction, +3/8-in. (%): 5.0 

Corrected water content (%): 13.0 Water content, +3/8-in. (%): 1.7 
Corrected dry unit weight (pcf): 122.4 Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

130 

125 

cr 
o 
a 
^ 120 
.c •2f '33 

*S 115 s 
>> 
u 
Q 

110 

105 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 120.7 (pcf) ZAVL Gs = 2.7 

ZAVL Gs^ 2.6 

10 15 
Water content (%) 

20 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 

© IGES 2004, 2013 

Boring No.: TP-5 
Sample: Combined Samples 

Depth: 3-4' & 6' 
Date: 3/14/2013 

By: BRR 

Method: ASTM D698 C 
Mold Id. Inc 4 

Mold volume (ft3): 0.0751 

Optimum water content (%): 13.2 
Maximum dry unit weight (pcf): 115.7 

Sample Description: Brown silty sand with gravel 
Engineering Classification: Not requested 

As-received water content (%): Not requested 
Preparation method: Moist 

Rammer: Mechanical-sector face 
Rock Correction: Yes * See results below 

Percent fraction retained, Pc (%) 9.9 
Percent fraction passing, Pf (%) 90.1 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
9974.8 
5603.6 
128.3 

1366.32 
1263.82 
408.01 

+6% 
10060.5 
5603.6 
130.8 

1396.01 
1263.24 
315.59 

+8% 
9994.8 
5603.6 
128.9 

1684.65 
1516.30 
465.15 

+2% 
9774.5 
5603.6 
122.4 

1302.86 
1229.55 
468.01 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

12.0 
114.6 

16.0 
111.1 111. 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/4-in. (%): 9.9 

Corrected water content (%): 12.1 
Corrected dry unit weight (pcf): 119.2 

Water content,+3/4-in. (%): 2.3 
Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

125 

120 

105 

100 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 

weight = 115.7 (pcf) 

-i r 

X Z 115 ZAVL Gs"̂  2.6 
XT 

S 110 

-i r 

* vZAVLGs = 2.7 

- i r 

10 15 
Water content (%) 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: Combined Samples 

Location: Milford, UT Depth: 2-3' & 5-6' 
Date: 3/13/2013 Sample Description: Brown silty sand with gravel 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 C 
Mold Id. Inc 4 

Mold volume (ft 3): 0.0751 

Optimum water content (%): 14.5 
Maximum dry unit weight (pcf): 115.5 

Preparation method: Moist 
Rammer: Mechanical-sector face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 17.6 
Percent fraction passing, Pf (%) 82.4 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., Ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
9845.5 
5603.7 
124.5 

1254.57 
1164.52 
309.79 

+6% 
10009.5 
5603.7 
129.3 

1281.81 
1171.07 
310.45 

+8% 
10093.2 
5603.7 
131.8 

1467.16 
1325.15 
393.09 

+10% 
10032.2 
5603.7 
130.0 

1315.03 
1172.12 
309.56 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

10.5 
112.6 

.9 
16 

15.2 
114.4 .11. 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/4-in. (%): 17.6 

Corrected water content (%): 12.4 Water content, +3/4-in. (%): 2.5 
Corrected dry unit weight (pcf): 122.0 Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

120 T -

105 

Entered by: 
Reviewed: 

T ~ 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 115.5 (pcf) 

X ZAVL Gs = 2.7 115 

JS 
DC 

ZAVL Gs*=2.6 

110 

- i r 

10 15 
Water content (%) 

20 
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Laboratory Compaction Characteristics of Soil I C S E S 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-7 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-3' 
Date: 3/14/2013 Sample Description: Brown sand with silt 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B 
Mold Id. Inc 2 

Mold volume (ft5): 0.0332 

Optimum water content (%): 12.8 
Maximum dry unit weight (pcf): 118.3 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.4 
Percent fraction passing, Pf (%) 94.6 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6062.8 
4163 
126.1 

777.61 
729.36 
126.14 

+6% 
6098.2 
4163 
128.4 

707.66 
655.45 
123.99 

+2% 
5992.0 
4163 
121.4 

718.70 
686.13 
123.46 

+8% 
6144.3 
4163 
131.5 

808.25 
737.36 
127.14 

+10% 
6170.8 
4163 
133.2 

842.04 
755.10 
127.00 

+12% 
6161.2 
4163 
132.6 

617.74 
553.87 
127.76 

Water Content, w (%) 
Dry Unit Wt, yd (pcf) 

8.0 
116.7 

5.8 
114.7 117.8 117.0 

15.0 
115.3 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/8-in. (%): 5.4 

Corrected water content (%): 12.2 Water content, +3/8-in. (%): 1.7 
Corrected dry unit weight (pcf): 120.1 Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

130 

125 

110 

105 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

i 1 r 

Maximum dry unit 
weight = 118.3 (pcf) 

• ZAVLGs = 2.7 
120 

JZ 
X WD 

ZAVLGs = 2.6 
5 115 

a 

10 
Water content (%) 

15 
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©IGES 2004,2013 

Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-8 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 3-4' 
Date: 3/14/2013 Sample Description: Brown silty sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 1 Rammer: Mechanical-circular face 

Mold volume (ft 3): 0.0333 Rock Correction: No 

Optimum water content (%): 
Maximum dry unit weight (pcf): 

10.3 
126.4 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6265.9 
4248.2 
133.6 

787.32 
738.15 
126.70 

+6% 
6345.6 
4248.2 
138.9 

752.37 
695.40 
128.46 

+8% 
6323.1 
4248.2 
137.4 

774.06 
706.39 
139.72 

+2% 
6172.5 
4248.2 
127.4 

712.33 
679.83 
127.59 

+10% 
6281.8 
4248.2 
134.7 

679.61 
612.83 
127.35 

Water Content, w (%) 
Dry Unit Wt, yd (pcf) 

8.0 
123.7 

11.9 
122.7 118.4 

135 

130 

r 125 

120 

115 

110 

Entered by: 

Reviewed: 

i ~ 

X Maximum dry unit weight and 
optimum water content 

Maximum dry un t 
weight = 126.4 (pel) 

* ZAVL Gs = 2. 

, ZAVLGs = 2. 

5 10 
Water content (%) 

15 20 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-9 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 3-4' 
Date: 3/14/2013 Sample Description: Brown silty sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 2 Rammer: Mechanical-circular face 

Mold volume (ft3): 0.0332 Rock Correction: No 

Optimum water content (%): 
Maximum dry unit weight (pcf): 124 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6188.6 
4163 
134.4 

804.60 
747.35 
127.56 

+6% 
6226.7 
4163 
137.0 

663.23 
608.96 
123.03 

+8% 
6197.2 
4163 
135.0 

806.50 
726.45 
123.82 

+2% 
6107.8 
4163 
129.1 

702.87 
664.48 
124.00 

Water Content, w (%) 
Dry Unit Wt, yd (pcf) 

9.2 
123.1 

13.3 
119.2 

7.1 
120J 

135 

130 

115 

110 

Entered by: 

Reviewed: 

' T~ 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 124 (pcf) 

ZAVL Gs = 2 CL 
125 

X 
ZAVL us = 2.6 

5 120 

5 10 
Water content (%) 

15 20 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP-5 
Sample: 
Depth: 3-4' & 6' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 109.9 pcf 

at 15.2 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
744 

0.031 
Initial Pre-shear 

Sample 2 
1000 
948 

0.036 
Initial Pre-shear 

Sample 3 
2000 
1740 
0.061 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

w t - rings 

1.0000 
2.416 

0.9908 
2.416 

1.0000 
2.416 

0.9844 
2.416 

1.0000 
2.416 

0.9833 
2.416 

195.73 
43.22 

200.12 
43.22 

194.84 
42.33 

198.74 
42.33 

198.78 
46.27 

202.60 
46.27 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%) 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

178.84 
153.77 
21.12 
18.5 
111.0 
0.49 
100.0 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

178.04 
153.90 
22.22 
18.1 
111.7 
0.48 
100.0 

293.90 
272.14 
128.56 
15.2 
110.1 
0.50 
79.8 

175.93 
151.57 
20.91 
18.0 
111.9 
0.48 
100.0 

<b'(deg) 34 
c' (psf) 348 

Average of 3 samples Initial Pre-shear 

k Pre-shear saturation set to 100% for phase calculations 
Water content (%) 15.2 18.2 

I Dry unit weight (pcf) 110.1 111.5 

C, 2000 

1800 -. 
1600 
1400 --
1200 
1000 
800 rmnrnnrj am 600 
400 
200 

0.030 

0.025 

0.020 

0.015 

0.010 

0.005 

0.000 

0.005 

2500 

cr 
Cm 

2000 

J; 1500 

•3 IOOO 
e 
a 
o 

500 

O 500 psf • 1000 psf 

A 2000 psf 

<> 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 

500 1000 1500 2000 

Nominal normal stress (psf) 

2500 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001_Tailings\rr»[DSv3.xls]l 



Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement Shear Stress DisplacemenflDisplacement 

(psf) (in.) (in.) (in.) 

Shear Stress DisplacemenfDisplacement 

(psf) (in.) (in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 
0 

0.006 

0.011 

0.016 

0.021 

0.026 

0.031 

0.036 

0.041 

0.046 

0.051 

0.056 

0.061 

0.066 

0.071 

0.076 

0.081 

0.086 

0.091 

0.096 

0.101 

0.106 

0.111 

0.116 

0.121 

0.126 

0.131 

0.136 

0.141 

0.146 

0.151 

0.156 

0.161 

0.166 

0.171 

0.176 

0.181 

0.186 

0.191 

0.196 

0.201 

0.206 

0.211 

0.216 

0.221 

0.226 

0.231 

0.236 

0.241 

0.246 

0.251 

0.256 

0.261 

0.266 

0.271 

0.276 

0.281 

0.286 

0.291 

0.296 

0.301 

0 
300 
468 
588 
672 
732 
744 
732 
696 
684 
636 
588 
576 
552 
540 
528 
516 
504 
492 
492 
492 
492 
492 
468 
468 
456 
444 
444 
444 
432 
432 
420 
420 
420 
420 
408 
396 
396 
396 
384 
396 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
384 
372 
372 
372 
372 
372 
372 
372 

0.0000 
0.0003 
0.0013 
0.0020 
0.0042 
0.0064 
0.0082 
0.0100 
0.0117 
0.0137 
0.0149 
0.0158 
0.0167 
0.0174 
0.0180 
0.0188 
0.0193 
0.0198 
0.0202 
0.0206 
0.0211 
0.0216 
0.0220 
0.0223 
0.0227 
0.0230 
0.0232 
0.0234 
0.0237 
0.0238 
0.0241 
0.0243 
0.0245 
0.0246 
0.0247 
0.0248 
0.0249 
0.0250 
0.0251 
0.0251 
0.0252 
0.0252 
0.0252 
0.0253 
0.0253 
0.0253 
0.0253 
0.0254 
0.0254 
0.0254 
0.0254 
0.0256 
0.0257 
0.0258 
0.0258 
0.0259 
0.0258 
0.0259 
0.0260 
0.0260 
0.0261 

0 

0.006 

0.011 

0.016 

0.021 

0.026 

0.031 

0.036 

0.041 

0.046 

0.051 

0.056 

0.061 

0.066 

0.071 

0.076 

0.081 

0.087 

0.091 

0.096 

0.101 

0.106 

0.111 

0.116 

0.121 

0.126 

0.131 

0.136 

0.141 

0.146 

0.151 

0.156 

0.161 

0.166 

0.171 

0.176 

0.181 

0.186 

0.191 

0.196 

0.201 

0.206 

0.211 

0.216 

0.221 

0.226 

0.231 

0.236 

0.241 

0.246 

0.251 

0.256 

0.261 

0.266 

0.271 

0.276 

0.281 

0.286 

0.291 

0.296 

0.301 

0 
336 
564 
696 
792 
876 
924 
948 
948 
948 
936 
912 
900 
876 
852 
840 
828 
816 
792 
780 
780 
780 
768 
768 
768 
768 
780 
768 
768 
768 
756 
756 
756 
744 
744 
744 
756 
744 
744 
732 
732 
744 
732 
732 
732 
744 
744 
732 
732 
744 
744 
756 
756 
756 
756 
756 
756 
756 
756 
744 
756 

0.0000 
0.0002 
0.0005 
0.0012 
0.0021 
0.0032 
0.0046 
0.0058 
0.0070 
0.0081 
0.0092 
0.0101 
0.0107 
0.0113 
0.0116 
0.0121 
0.0123 
0.0126 
0.0126 
0.0127 
0.0129 
0.0127 
0.0129 
0.0131 
0.0132 
0.0132 
0.0132 
0.0133 
0.0133 
0.0133 
0.0133 
0.0134 
0.0133 
0.0133 
0.0133 
0.0133 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0134 
0.0133 
0.0133 
0.0133 
0.0133 
0.0133 
0.0132 
0.0132 
0.0131 
0.0131 
0.0131 
0.0131 
0.0132 
0.0132 
0.0131 
0.0132 
0.0132 
0.0132 
0.0132 
0.0132 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.237 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

12 
312 
576 
804 
996 
1176 
1356 
1476 
1572 
1644 
1692 
1716 
1740 
1740 
1728 
1704 
1692 
1656 
1632 
1620 
1596 
1584 
1572 
1560 
1548 
1536 
1524 
1512 
1500 
1500 
1488 
1488 
1476 
1464 
1464 
1452 
1452 
1452 
1452 
1452 
1440 
1452 
1440 
1428 
1428 
1428 
1428 
1428 
1416 
1416 
1416 
1416 
1404 
1404 
1404 
1404 
1404 
1392 
1392 
1380 
1392 

0.0000 
0.0001 
-0.0002 
0.0004 
0.0005 
0.0009 
0.0019 
0.0026 
0.0033 
0.0041 
0.0051 
0.0061 
0.0072 
0.0083 
0.0091 
0.0102 
0.0108 
0.0114 
0.0119 
0.0124 
0.0125 
0.0129 
0.0133 
0.0135 
0.0136 
0.0139 
0.0140 
0.0141 
0.0141 
0.0144 
0.0144 
0.0143 
0.0144 
0.0144 
0.0145 
0.0144 
0.0144 
0.0144 
0.0144 
0.0144 
0.0143 
0.0143 
0.0142 
0.0141 
0.0141 
0.0140 
0.0140 
0.0139 
0.0138 
0.0137 
0.0136 
0.0136 
0.0135 
0.0133 
0.0133 
0.0131 
0.0131 
0.0130 
0.0129 
0.0128 
0.0127 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0172 
Specific gravity, Gs: 2.65 Assumed 

URGES' 
© IGES 2009, 2013 

Boring No.: TP-8 
Sample: 
Depth: 3-4' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 120.1 pcf 

at 12.3 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
564 

0.051 
Initial Pre-shear 

Sample 2 
1000 
996 

0.066 
Initial Pre-shear 

Sample 3 
2000 
1764 
0.086 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9950 
2.416 

1.0000 
2.416 

0.9903 
2.416 

1.0000 
2.416 

0.9859 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (g) 

204.83 
42.41 

207.09 
42.41 

205.04 
42.62 

206.94 
42.62 

207.61 
45.19 

209.18 
45.19 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

324.30 
302.55 
127.94 
12.5 
120.0 
0.38 
87.2 

183.95 
163.49 
21.06 
14.0 
120.6 
0.37 
100.0 

324.30 
302.55 
127.94 
12.5 
120.0 
0.38 
87.2 

182.97 
163.18 
20.67 
13.8 

121.1 
0.37 
100.0 

324.30 
302.55 
127.94 
12.5 
120.0 
0.38 
87.2 

183.80 
164.02 
21.78 
13.5 
121.7 
0.36 
100.0 

<b' (deg) 38 Average of 3 samples Initial Pre-shear 
180 

*Pre-shear saturation set to 100% for phase calculations 
Water content (%) 

I Dry unit weight (pcf) 
12.5 13.8 
120.0 121.1 

2000 

1800 
1600 
1400 
200 

1000 
800 
600 
400 
200 

0.035 

0.030 

0.025 

0.020 

0.015 

0.010 

0.005 

0.000 

2500 

2000 

£ 1500 

•3 IOOO 
c 

1 
o 

500 

O500 psf 

A2000 psf 

• 1000 psf 

Ai 

-0.005 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 
500 1000 1500 2000 

Nominal normal stress (psf) 

2500 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 Tai1ings\lI\[DSv3.xls]2 



Nominal normal stress = 500 psf Nominal normal stress - 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 
Displacement 

(in.) 

Shear Stress DisplacemeniDisplacement 

(psf) (in.) (in.) 

Shear Stress DisplacemeniDisplacement 

(psf) (in.) (in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 
0 

0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
216 
300 
396 
432 
480 
504 
516 
540 
540 
564 
552 
552 
540 
540 
516 
516 
504 
480 
480 
456 
444 
444 
420 
420 
396 
396 
384 
384 
372 
372 
372 
372 
372 
360 
348 
360 
348 
348 
348 
348 
360 
348 
348 
348 
348 
348 
336 
348 
348 
348 
348 
360 
360 
360 
372 
360 
348 
348 
360 
348 

0.0000 
0.0001 
0.0004 
0.0013 
0.0030 
0.0045 
0.0063 
0.0081 
0.0101 
0.0118 
0.0140 
0.0158 
0.0178 
0.0194 
0.0211 
0.0225 
0.0240 
0.0251 
0.0261 
0.0274 
0.0281 
0.0287 
0.0293 
0.0299 
0.0304 
0.0306 
0.0309 
0.0312 
0.0316 
0.0317 
0.0319 
0.0319 
0.0321 
0.0322 
0.0322 
0.0321 
0.0321 
0.0321 
0.0321 
0.0322 
0.0322 
0.0322 
0.0322 
0.0322 
0.0321 
0.0320 
0.0319 
0.0318 
0.0316 
0.0315 
0.0313 
0.0313 
0.0312 
0.0312 
0.0313 
0.0313 
0.0313 
0.0314 
0.0313 
0.0313 
0.0313 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
252 
420 
552 
636 
732 
804 
852 
900 
924 
948 
972 
984 
996 
996 
996 
996 
996 
984 
972 
948 
936 
912 
900 
876 
852 
828 
828 
816 
804 
780 
780 
780 
756 
756 
732 
732 
720 
708 
708 
708 
696 
684 
672 
660 
660 
660 
660 
660 
672 
672 
684 
672 
684 
660 
660 
660 
672 
660 
660 
672 

0.0000 
0.0003 
0.0006 
0.0011 
0.0016 
0.0026 
0.0037 
0.0050 
0.0062 
0.0076 
0.0090 
0.0105 
0.0121 
0.0135 
0.0149 
0.0164 
0.0178 
0.0192 
0.0204 
0.0217 
0.0228 
0.0240 
0.0249 
0.0257 
0.0263 
0.0271 
0.0277 
0.0282 
0.0286 
0.0289 
0.0290 
0.0291 
0.0293 
0.0293 
0.0295 
0.0294 
0.0293 
0.0292 
0.0293 
0.0294 
0.0292 
0.0293 
0.0292 
0.0289 
0.0287 
0.0286 
0.0285 
0.0284 
0.0282 
0.0281 
0.0280 
0.0279 
0.0279 
0.0278 
0.0278 
0.0277 
0.0277 
0.0275 
0.0274 
0.0273 
0.0270 

0 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
324 
576 
780 
924 
1080 
1212 
1332 
1416 
1500 
1560 
1608 
1656 
1692 
1716 
1728 
1752 
1764 
1752 
1740 
1716 
1704 
1668 
1668 
1656 
1644 
1608 
1596 
1584 
1560 
1548 
1512 
1500 
1488 
1476 
1452 
1452 
1428 
1404 
1380 
1368 
1368 
1356 
1332 
1320 
1332 
1320 
1308 
1320 
1308 
1308 
1296 
1284 
1284 
1272 
1272 
1272 
1260 
1272 
1284 
1284 

0.0000 
-0.0001 
-0.0001 
0.0003 
0.0005 
0.0006 
0.0014 
0.0020 
0.0023 
0.0035 
0.0043 
0.0052 
0.0061 
0.0072 
0.0082 
0.0093 
0.0104 
0.0115 
0.0126 
0.0136 
0.0145 
0.0154 
0.0160 
0.0168 
0.0175 
0.0182 
0.0187 
0.0192 
0.0197 
0.0201 
0.0205 
0.0206 
0.0209 
0.0212 
0.0215 
0.0217 
0.0218 
0.0219 
0.0219 
0.0218 
0.0217 
0.0216 
0.0216 
0.0214 
0.0212 
0.0211 
0.0210 
0.0209 
0.0208 
0.0206 
0.0204 
0.0202 
0.0200 
0.0198 
0.0196 
0.0193 
0.0190 
0.0187 
0.0184 
0.0182 
0.0180 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0172 
Specific gravity, Gs: 2.65 Assumed 

©IGES 2009, 2013 

Boring No.: TP-9 
Sample: 
Depth: 3-4' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 117.8 pcf 

at 12.4 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
516 

0.046 
Initial Pre-shear 

Sample 2 
1000 
996 

0.066 
Initial Pre-shear 

Sample 3 
2000 
1680 
0.081 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. rings (g) 

1.0000 
2.416 

0.9937 
2.416 

1.0000 
2.416 

0.9894 
2.416 

1.0000 
2.416 

0.9838 
2.416 

205.96 
46.48 

209.47 
46.48 

202.61 
43.13 

205.80 
43.13 

203.34 
43.86 

206.11 
43.86 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

263.21 
247.90 
124.46 
12.4 
117.9 
0.40 
81.5 

181.72 
161.22 
21.06 
14.9 
118.6 
0.39 
100.0 

263.21 
247.90 
124.46 
12.4 
117.9 
0.40 
81.5 

181.24 
161.33 
21.30 
14.7 
119.1 
0.39 
100.0 

263.21 
247.90 
124.46 
12.4 
117.9 
0.40 
81.5 

182.40 
162.60 
22.49 
14.4 
119.8 
0.38 
100.0 

*'(deg) 37. Average of 3 samples Initial Pre-shear 
174 

*Pre-shear saturation set to 100% for phase calculations 
Water content (%) 12.4 14.6 

I Dry unit weight (pcf) 117.9 119.2 

1800 

w 600 

1400 
1200 
1000 

800 
600 

400 

200 

0.030 
QUI 

Z 0.025 
c 
S 0.020 

•£0.015 

; f 0.010 
et 

§0.005 

0.000 

2500 

2000 

£ 1500 

« 
IU 

Jm 

•3 1000 
e 
1 
© 
z 

500 

O 500 psf • 1000 psf 

A 2000 psf 

LOO 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 

500 1000 1500 2000 

Nominal normal stress (psf) 

2500 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001_ Tailings\ir\[DSv3 xls]3 



Nominal normal stress = 500 psf Nominal normal stress = 1000 psf Nominal normal stress = 2000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement 

(in-) 

Shear Stress Displacemen^Displacement 

(in.) (in.) 

Shear Stress 

(psf) 

Displacemem Displacement Shear Stress 

(psf) (in.) (in.) 

Displacement 

(in.) 
0 

0.006 
0.011 
0.016 
0.021 
0.026 

0.031 
0.036 
0.041 

0.046 

0.051 

0.056 
0.061 

0.066 

0.071 

0.076 

0.081 
0.086 

0.091 
0.096 

0.101 
0.106 

0.111 

0.116 
0.121 

0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 

0.181 
0.186 

0.191 
0.196 
0.201 

0.206 
0.211 

0.216 

0.221 
0.226 

0.231 
0.236 
0.241 

0.246 

0.251 

0.256 
0.261 
0.266 

0.271 
0.276 

0.281 

0.286 
0.291 

0.296 
0.301 

0 
108 
204 
300 
372 
408 
456 
480 
492 
516 
516 
516 
516 
516 
504 
492 
492 
468 
468 
444 
444 
432 
420 
408 
396 
396 
384 
384 
372 
372 
372 
372 
372 
372 
372 
360 
372 
360 
372 
360 
360 
372 
360 
360 
360 
360 
360 
360 
360 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 
348 

0.0000 
0.0002 
0.0006 

0.0013 

0.0019 

0.0027 

0.0043 

0.0055 
0.0068 

0.0086 

0.0100 

0.0115 

0.0130 
0.0144 

0.0156 

0.0168 
0.0179 

0.0190 

0.0198 
0.0205 
0.0212 
0.0217 

0.0220 
0.0224 
0.0227 

0.0229 

0.0230 
0.0231 
0.0231 
0.0231 
0.0231 
0.0231 
0.0231 
0.0230 
0.0229 
0.0229 
0.0229 
0.0229 

0.0229 
0.0228 

0.0228 
0.0227 

0.0226 

0.0225 

0.0225 
0.0224 
0.0224 

0.0223 

0.0220 
0.0218 

0.0217 

0.0217 
0.0216 

0.0215 

0.0214 

0.0213 

0.0212 
0.0211 
0.0211 

0.0210 

0.0210 

0 
0.006 
0.011 
0.016 
0.021 

0.026 

0.031 

0.036 
0.041 

0.046 

0.051 

0.056 
0.061 

0.066 
0.071 

0.076 

0.081 
0.086 
0.091 
0.096 

0.101 
0.106 
0.111 

0.116 
0.121 

0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 

0.186 

0.191 
0.196 
0.201 

0.206 
0.211 

0.216 
0.221 

0.226 
0.231 

0.236 
0.241 

0.246 
0.251 

0.256 
0.261 
0.266 
0.271 

0.276 

0.281 

0.286 
0.291 

0.296 
0.301 

0 
276 
444 
564 
660 
732 
792 
864 
900 
924 
948 
972 
984 
996 
984 
972 
960 
948 
924 
912 
900 
876 
864 
840 
828 
816 
804 
792 
780 
768 
756 
756 
756 
756 
732 
732 
732 
720 
720 
708 
696 
708 
708 
708 
708 
708 
708 
696 
696 
696 
696 
684 
684 
684 
684 
672 
684 
684 
684 
684 
684 

0.0000 
0.0002 
0.0002 
0.0011 
0.0017 

0.0026 
0.0037 

0.0051 
0.0063 
0.0076 

0.0090 
0.0105 

0.0118 

0.0133 
0.0148 

0.0161 

0.0175 
0.0187 

0.0197 
0.0207 

0.0217 
0.0224 
0.0233 

0.0239 
0.0245 
0.0250 
0.0254 
0.0256 
0.0260 
0.0262 
0.0264 
0.0267 
0.0269 
0.0272 
0.0273 
0.0274 

0.0275 

0.0276 
0.0276 
0.0277 
0.0276 

0.0275 
0.0275 
0.0274 

0.0274 

0.0274 

0.0273 
0.0272 
0.0271 

0.0271 

0.0270 

0.0270 
0.0268 
0.0267 

0.0266 

0.0265 

0.0263 
0.0262 

0.0261 

0.0259 
0.0257 

0 
0.006 
0.011 
0.016 
0.021 

0.026 

0.031 

0.036 
0.041 

0.046 

0.051 

0.056 
0.061 

0.066 

0.071 

0.076 
0.081 
0.086 

0.091 
0.096 

0.101 
0.106 
0.111 

0.116 
0.121 

0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 

0.181 
0.186 

0.191 
0.196 
0.201 
0.206 

0.211 

0.216 

0.221 
0.226 

0.231 
0.236 
0.241 

0.246 

0.251 

0.256 

0.261 
0.266 

0.271 
0.276 

0.281 
0.286 

0.291 
0.296 

0.301 

12 
372 
564 
768 
948 
1080 
1188 
1296 
1380 
1440 
1524 
1572 
1596 
1632 
1656 
1668 
1680 
1668 
1680 
1668 
1656 
1644 
1632 
1620 
1608 
1584 
1572 
1560 
1536 
1524 
1500 
1488 
1452 
1440 
1428 
1428 
1428 
1416 
1404 
1404 
1392 
1392 
1380 
1380 
1368 
1356 
1356 
1344 
1332 
1332 
1332 
1308 
1308 
1296 
1284 
1284 
1296 
1296 
1296 
1296 
1284 

0.0000 
0.0000 
0.0000 
0.0005 
0.0008 

0.0010 

0.0016 
0.0023 
0.0029 

0.0036 

0.0043 

0.0053 
0.0060 

0.0070 

0.0079 

0.0087 
0.0096 
0.0104 

0.0112 

0.0120 
0.0128 
0.0134 

0.0140 

0.0145 
0.0151 
0.0154 
0.0159 
0.0162 
0.0166 
0.0168 
0.0170 
0.0171 
0.0173 
0.0173 
0.0174 
0.0175 
0.0176 

0.0176 

0.0177 
0.0176 

0.0176 

0.0176 
0.0177 

0.0177 

0.0176 
0.0176 

0.0176 

0.0176 
0.0175 

0.0175 
0.0174 

0.0173 
0.0171 
0.0170 
0.0167 

0.0165 

0.0163 
0.0161 

0.0160 

0.0159 
0.0157 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/14/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 3.13 Measured 

©IGES 2009, 2013 

Boring No.: Tailings Beach 
Sample: 7 
Depth: Surface 

Sample Description: Grey silty sand 

Sample type: Undisturbed-trimmed from thin-wall 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
500 
372 

0.131 
Initial Pre-shear 

Sample 2 
1000 
696 

0.261 
Initial Pre-shear 

Sample 3 
2000 
1308 
0.296 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. rings (g) 

1.0000 
2.416 

0.9855 
2.416 

1.0000 
2.416 

0.9557 
2.416 

1.0000 
2.416 

0.9367 
2.416 

195.82 
42.34 

197.17 
42.34 

198.90 
46.26 

198.41 
46.26 

198.12 
42.62 

194.84 
42.62 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

226.12 
203.63 
127.02 
29.4 
98.6 
0.98 
93.5 

167.10 
134.53 
21.05 
30.5 
100.0 
0.96 
100.0 

226.12 
203.63 
127.02 
29.4 
98.1 
1.00 
92.4 

157.01 
130.60 
20.68 
28.9 
102.6 
0.91 
100.0 

226.12 
203.63 
127.02 
29.4 
99.9 
0.96 
96.0 

163.74 
138.64 
21.76 
26.6 
106.6 
0.83 
100.0 

*'(deg) 31 Average of 3 samples Initial Pre-shear 
66 

*Pre-shear saturation set to 100% for phase calculations 
Water content (%) 

I Dry unit weight (pcf) 
29.4 28.7 
98.8 103.1 

1400 

1200 

1000 

800 

rcnm 600 

400 

200 

0.005 

0.000 

0.005 

0.010 

0.015 

0.020 

0.025 

0.030 

2500 

2000 
CA 

W 

w 

£ 1500 
(A 

« 
•a 
"3 IOOO 
B 

E 
o 

500 

O 500 psf • 1000 psf 

A 2000 psf 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 
500 1000 1500 2000 

Nominal normal stress (psf) 

2500 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\00l_Tailings\II\[DSv3.xls]4 



Nominal normal stress = 500 psf 

Lateral Nominal Normal 

Displacement Shear Stress Displacemem 

(in.) (psf) (in.) 
0 0 0.0002 

0.006 108 -0.0005 
0.011 144 -0.0011 
0.016 168 -0.0018 
0.021 192 -0.0025 
0.026 216 -0.0029 
0.031 228 -0.0035 
0.036 228 -0.0040 
0.041 252 -0.0043 
0.046 252 -0.0047 
0.051 264 -0.0050 
0.056 276 -0.0054 
0.061 276 -0.0057 
0.066 288 -0.0059 
0.071 300 -0.0062 
0.076 300 -0.0064 
0.081 324 -0.0062 
0.086 324 -0.0064 
0.091 336 -0.0065 
0.096 336 -0.0066 
0.101 348 -0.0069 
0.106 348 -0.0070 
0.111 348 -0.0070 
0.116 348 -0.0070 
0.121 360 -0.0070 
0.126 360 -0.0070 
0.131 372 -0.0070 
0.136 372 -0.0071 
0.141 372 -0.0072 
0.146 372 -0.0071 
0.151 372 -0.0071 
0.156 372 -0.0071 
0.161 372 -0.0070 
0.166 372 -0.0071 
0.171 372 -0.0070 
0.176 372 -0.0070 
0.181 372 -0.0070 
0.186 372 -0.0071 
0.191 372 -0.0071 
0.196 372 -0.0071 
0.201 372 -0.0071 
0.206 372 -0.0071 
0.211 372 -0.0071 
0.216 372 -0.0072 
0.221 372 -0.0073 
0.226 372 -0.0073 
0.231 360 -0.0074 
0.236 360 -0.0075 
0.241 360 -0.0076 
0.246 360 -0.0078 
0.251 348 -0.0079 
0.256 360 -0.0081 
0.261 348 -0.0083 
0.266 348 -0.0084 
0.271 348 -0.0086 
0.276 348 -0.0087 
0.281 348 -0.0089 
0.286 348 -0.0091 
0.291 348 -0.0092 
0.296 348 -0.0095 
0.301 348 -0.0096 

Nominal normal stress = 1000 psf 

Lateral Nominal Normal 

Nominal normal stress = 2000 psf 

Lateral Nominal Normal 

Displacement Shear Stress Displaceme 

(in.) (psf) (in.) 
0 24 -0.0001 

0.006 216 -0.0006 
0.011 276 -0.0017 
0.016 324 -0.0027 
0.021 360 -0.0037 
0.026 396 -0.0046 
0.031 420 -0.0053 
0.036 444 -0.0060 
0.041 468 -0.0067 
0.046 480 -0.0074 
0.051 492 -0.0079 
0.056 516 -0.0085 
0.061 528 -0.0090 
0.066 540 -0.0095 
0.071 540 -0.0098 
0.076 564 -0.0103 
0.081 576 -0.0106 
0.086 576 -0.0110 
0.091 588 -0.0113 
0.096 600 -0.0115 
0.101 612 -0.0119 
0.106 612 -0.0122 
0.111 624 -0.0125 
0.116 636 -0.0127 
0.121 636 -0.0131 
0.126 636 -0.0133 
0.131 636 -0.0135 
0.136 648 -0.0137 
0.141 648 -0.0140 
0.146 648 -0.0142 
0.151 660 -0.0144 
0.156 660 -0.0146 
0.161 660 -0.0149 
0.167 672 -0.0150 
0.171 660 -0.0152 
0.176 672 -0.0155 
0.181 672 -0.0156 
0.186 672 -0.0158 
0.191 684 -0.0160 
0.196 684 -0.0162 
0.201 684 -0.0164 
0.206 684 -0.0165 
0.211 684 -0.0167 
0.216 684 -0.0169 
0.221 684 -0.0171 
0.226 684 -0.0172 
0.231 684 -0.0174 
0.236 684 -0.0176 
0.241 684 -0.0178 
0.246 684 -0.0180 
0.251 684 -0.0182 
0.256 684 -0.0184 
0.261 696 -0.0186 
0.266 696 -0.0188 
0.271 696 -0.0190 
0.276 696 -0.0191 
0.281 696 -0.0193 
0.286 696 -0.0195 
0.291 696 -0.0197 
0.296 696 -0.0198 
0.301 684 -0.0200 

placement Shear Stress Displacement 

(in.) (psf) (in.) 
0 0 0.0001 

0.006 204 -0.0007 
0.011 348 -0.0016 
0.016 492 -0.0028 
0.021 588 -0.0040 
0.026 660 -0.0053 
0.031 744 -0.0063 
0.036 780 -0.0072 
0.041 828 -0.0081 
0.046 864 -0.0088 
0.051 900 -0.0097 
0.056 924 -0.0104 
0.061 948 -0.0111 
0.066 972 -0.0117 
0.071 996 -0.0123 
0.076 1020 -0.0129 
0.081 1044 -0.0134 
0.086 1056 -0.0139 
0.091 1068 -0.0144 
0.096 1080 -0.0149 
0.101 1104 -0.0154 
0.106 1116 -0.0158 
0.111 1128 -0.0162 
0.116 1152 -0.0167 
0.121 1164 -0.0171 
0.126 1176 -0.0174 
0.131 1188 -0.0178 
0.136 1188 -0.0181 
0.141 1200 -0.0185 
0.146 1212 -0.0188 
0.151 1224 -0.0191 
0.156 1236 -0.0195 
0.161 1236 -0.0199 
0.166 1236 -0.0202 
0.171 1248 -0.0206 
0.176 1260 -0.0209 
0.181 1272 -0.0212 
0.186 1272 -0.0215 
0.191 1272 -0.0218 
0.196 1284 -0.0221 
0.201 1284 -0.0224 
0.206 1284 -0.0226 
0.211 1284 -0.0229 
0.216 1284 -0.0232 
0.221 1284 -0.0234 
0.226 1284 -0.0237 
0.231 1284 -0.0239 
0.236 1284 -0.0242 
0.241 1272 -0.0245 
0.246 1272 -0.0247 
0.251 1272 -0.0250 
0.256 1272 -0.0253 
0.261 1284 -0.0256 
0.266 1284 -0.0259 
0.271 1284 -0.0262 
0.276 1284 -0.0265 
0.281 1296 -0.0268 
0.287 1296 -0.0271 
0.291 1296 -0.0274 
0.296 1308 -0.0277 
0.301 1308 -0.0279 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils ^ I G E S 
(ASTM D4767) © IGES 2009,2013 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1-3* 
Date: 3/25/2013 Sample Description: Brown silty sand 

By: MP Engineering Classification: Not requested 
Sample type: Laboratory compacted 

CD 

<L> 

m 

TestNumber: SI S2 

Assumed specific gravity 2.65 

S3 
Height, H (in) 5.970 5.989 5.997 

Diameter, D (in) 2.422 2.420 2.420 
Water content, w (%) 12.1 12.1 12.1 

Dry unit weight, y d (pcf) 121.4 121.2 121.1 

Saturation (%) 88.4 88.0 87.6 
Void ratio, e 0.36 0.36 0.37 

Mounting Wet Wet Wet 

Water content, w (%) 14.7 14.6 14.6 
Dry unit weight, y d (pcf) 119.1 119.2 119.3 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.39 0.39 0.39 

Area, A e o c ( i n ) 4.69 4.72 4.65 

Area method A A A 
B 0.95 0.95 0.95 

1 5 0 (min) 0.15 0.15 0.11 

Back pressure (psf) 6407 9791 6912 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 333.3 78.3 66.7 
Strain at failure, e f (%) 20.00 4.70 4.00 

Filter paper correction No No No 
Membrane correction Yes Yes Yes 

•A 

.... 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 
<f> (deg) 19.5 

Total stress 

Effective stress C (psf) 
*'(deg) 

77 
37.1 

Comments: 

Specimens were compacted to 95% of the MDUW at OWC +2%. The maximum dry unit weight and 
optimum water content from the Proctor test was 127.5 pcf and 10.3% respectively. 

Tested by: 
R e v i e w e d : Z:\PROJECTS\01640_CS_mining\00l_Tailings\[r\[GTXCU3v2_TP-3_l-3.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1-3' 

©IGES 2009, 2013 

TestNumber: SI S2 S3 

a 3 (psf) 499 1000 2001 

0-/-0-3 (psf) 3426 4248 4970 

cr; (psf) 3925 5248 6972 

q =(fT/-cTJ)/2(psf) 1713 2124 2485 

p =(cr;+<75)/2(psf) 2212 3124 4486 

6000 

5000 

4000 
to 

8 3000 

o 

"> 
Q 2000 

1000 

o 
H 

/4 w (psf) -550 -247 447 

<T'3 (psf) 1049 1247 1555 

a'l-cr's (psf) 3426 4248 4970 

CT'; (psf) 4475 5494 6525 

q =(cr';-cr'i)/2(psf) 1713 2124 2485 

// = (<T';+cr'5)/2(psf) 2762 3371 4040 

d ' j / a ' j 4.26 4.41 4.20 

^ =Au/(a ,-cTj) -0.161 -0.058 0.090 

_> —̂» 
o 

4970 

4248 

3426 

499 psf 

S2 1000 psf 

2001 psf 

O Failure 

i — i — i — i i i i i i i i — i i — i 

600 

447 

400 

2 200 

g-200 
x 

W 

247 

400 

550 

-600 

5 10 15 
Axial strain, s t t (%) 

20 

n—i—i—i—i—r—i—i—i—T—i—r—r-

5 10 15 20 
Axial strain, s a (%) 

Z:\PROJECTS\01640_CS_mining\00l_Tailings\I[\[GTXCU3v2 TP-3_1 -3.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1-3' 

©IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 
^ (deg) 19.5 

Total stress 

Effective stress c' (psf) 77 
l '(deg) 37.1 

0.30 

0.25 -

SI, 499 psf 

S2, 1000 psf 

S3, 2001 psf 

O Failure 

0.20 

0.15 

090 0.10 -

S 0.05 -
PL, 

0.00 

058 
0.05 

0.10 

0.15 

O.KI 

0.20 

V 

5.5 

5.0 

41 4.5 

26 

4.0 20 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 
5 10 15 
Axial strain, e a (%) 

20 5 10 15 
Axial strain, e a (%) 

20 

Z:\PROJECTS\01640_CS_mining\00l_Tailings\[rv[GTXCU3v2_TP-3_l-3.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4 767) 

Project: CS Mining Existing Facility Boring No.: TP-3 
No: 01640-001(11) Sample: 

Location: Milford, UT Depth: 1 -3' 

\ # IGES 
© IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1076 
^ (deg) 19.5 

Total stress 

Effective stress C (psf) 
<t>' (deg) 

77 
37.1 

4000 

SI, 499 psf 

S2, 1000 psf 

S3, 2001 psf 

O Failure 
m m m* Mohr-Coulomb envelope 
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^ 1000 

I 1 I 1 1 1 1 1 
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1000 2000 3000 4000 5000 6000 7000 8000 
Effective normal stress, cr' n Ip ' (psf) 

Z:\PROJECTS\01640_CS_mining\001_Tailmgs\m[GTXCU3v2_TP-3_l-3.xls)Summai>' 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 
Project: CS Mining Existing Facility Expansion Boring No.: TP-6 

No: 01640-001 (II) Sample: 
Location: Milford, UT Depth: 2-6' 

Date: 3/22/2013 Sample Description: Brown silty sand 

By: MP Engineering Classification: Not requested 

Sample type: Laboratory compacted 

©IGES2009, 2013 

Test Number: SI S2 S3 
Height, H (in) 6.000 5.994 5.976 

Diameter, D (in) 2.419 2.421 2.419 
Water content, w (%) 16.5 16.5 16.5 

Dry unit weight, y d (pcf) 109.5 109.4 109.7 
Saturation (%) 85.8 85.6 86.3 

Void ratio, e 0.51 0.51 0.51 
Mounting Wet Wet Wet 

Water content, w (%) 20.0 19.7 20.0 
Dry unit weight, y d (pcf) 108.2 108.7 108.1 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.53 0.52 0.53 

Area ,^ o c (inz) 4.64 4.63 4.65 
Area method A A A 

B 0.95 0.95 0.95 
/ J 0 (min) 0.10 0.09 0.11 

Back pressure (psf) 7632 9790 8351 

J3 

a 
CQ 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 241.7 295.0 80.0 

Strain at failure, e f (%) 14.50 17.70 4.80 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

•x 
Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 1034 
<j> (deg) 27.0 

Total stress 

Effective stress C (psf) 
*'(deg) 

0 
39.0 

Comments: 
Specimens were compacted to 95% of the MDUW at OWC +2%. The maximum dry unit weight and 
optimum water content from the Proctor test was 115.5 pcf and 14.5% respectively. 

Tested by: 

R e v i e w e d : Z:\PROJECTS\OI640_CS_mining\001_Tailings\.ir\[OTXCU3v2_TP-6_2-6.xls]Summai> 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 

©IGES 2009, 2013 

Test Number: SI S2 S3 
a 3 (psf) 500 1001 2001 

CTJ-CT3 (psf) 4489 4661 6772 

cr} (psf) 4989 5662 8773 

q =(<Tt -cr3 )/2 (psf) 2245 2330 3386 

p =(cT7+cr5)/2(psf) 2744 3331 5387 

7000 

6000 ̂  

5000 

Vi 

£4000 

o 3000 
2 
'> 

Q 

2000 A 

1000 

o 

Au (psf) -777 -448 38 
a' 3 (psf) 1277 1449 1963 

(T'j-a' 3 (psf) 4489 4661 6772 
CT'; (psf) 5766 6110 8736 

q =(CT'7-CT'5)/2(PSI) 2245 2330 3386 

/>' = (cT'y+cT'3)/2(psf) 3521 3780 5349 
O-'J/CT'J 4.52 4.22 4.45 

A = A u i ( a 1 - a 3 ) -0.173 -0.096 0.006 

CD 
m> -*-> 
O 

67: 

4661 

4489 

•SI, 500 psf 

52, 1001 psf 
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O Failure 
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2/4 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils ^ I G I E S 
( A S T M D 4 7 6 7 ) © IGES 2009,2013 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 

Summary of strength parameters at peak deviator stress 

Total stress f 5?S*? 
$ (deg) 27.0 

™ • C (psf) 0 
Enective stress ,. , , x „ 

<j>' (deg) 39.0 

SI, 500 psf 

S2,1001 psf 

S3, 2001 psf 

O Failure 

0.30 

0.25 

0.20 

0.15 -

0.10 

S 0.05 -

006 
PL, 0.00 

0.05 

096 

0 . 0 

0.15 73 

0.20 

0.25 1 1 1 1 1 1 1 1 1 1 1—1 1 1—1 1—r 

10 15 20 

6.0 

5.5 

5.0 

52 45 
4.5 

4.22 4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 1 1 1 1 1 1 — \ 1 — 1 — 1 — 1 — 1 — 1 

Axial strain, s a (%) 
5 10 15 20 
Axial strain, s a (%) 

Z:\PROJECTS\OI640_CS_mining\001_Tai[ings\II\[GTXCU3v2_TP-6_2.6.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) Sample: 

Location: Milford, UT Depth: 2-6' 

©IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 1034 
</f (deg) 27.0 

Total stress 

Effective stress C (psf) 
<*'(deg) 

0 
39.0 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) © IGES 2009, 2013 

Project: CS Mining Existing Facility Expansion 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/25/2013 

By: MP 

Boring No.: Tailings Beach 
Sample: 1,3, & 5 
Depth: Surface 

Sample Description: Dark grey silty sand 

Engineering Classification: Not requested 

Sample type: Undisturbed-trimmed from thin-wall 

Test Number: SI S2 S3 
Height, H (in) 4.776 4.907 4.797 

Diameter, D (in) 2.325 2.342 2.325 
Water content, w (%) 33.5 33.6 34.0 

Dry unit weight, y d (pcf) 109.1 106.6 109.3 
Saturation (%) 132.2 126.0 135.0 

Void ratio, e 0.79 0.83 0.79 
Mounting Wet Wet Wet 

Water content, w (%) 23.6 24.2 22.4 
Dry unit weight, y d (pel) 112.4 111.2 115.0 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.74 0.76 0.70 

Area, A e o c ( in) 4.37 4.40 4.28 
Area method A A A 

B 0.96 0.95 0.95 
t 5 0 (min) 0.09 0.10 0.10 

Back pressure (psf) 7032 9791 5471 

J3 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 331.7 333.3 333.3 

Strain at failure, s f (%) 19.90 20.00 20.00 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Measured specific gravity 3.134 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 0 
<f> (deg) 27.5 

Total stress 

Effective stress c' (psf) 0 
gi'(deg) 37.3 

Comments: 
Due to the initial low density of the soil, test specimens were extruded directly into a latex membrane, 
placed in the triaxial chamber, and a vacuum applied. Measurements for the unit weight were taken after 
the vacuum had been applied. The vacuum removed some of the initial water and densified the specimen. 
Due to this setup procedure the initial dry unit weight and saturation may be erroneously high. 
Tested by: 

R e v i e w e d : Z:\PROJECTS\0 lMO_CS_mining\001_Tailings\lI\[GTXCU3v2_TAlLINGS_BEACH_5_SURFACE.xls]Summao 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

©IGES 2009,2013 

O 

Test Number: SI S2 S3 

a 3 (psf) 499 1001 2001 

(7,-0-3 (psf) 2552 1704 2505 

o~] (psf) 3051 2705 4506 

q =(o-;-cT5)/2(psf) 1276 852 1253 

p = ((Tj +cr3 )/2 (psf) 1775 1853 3254 

Au (psf) -308 437 1166 

<7'3 (psf) 807 564 836 

CT'7-CT'5 (psf) 2552 1704 2505 

a ' } (psf) 3359 2268 3341 

q =(a ,

1 -a ,

3 ) i2 (ps f ) 1276 852 1253 

p' =(cT'/+cr'5)/2(psf) 2083 1416 2088 

a ' j / a ' j 4.16 4.02 4.00 

A = A u / ( a j - a 3 ) -0.121 0.256 0.465 

3000 1600 

- i — r 

5 10 15 
Axial strain, e a (%) 

25,52 

2505 

2500 

2000 

8 1500 

« 1000 

S1,499 psf 

S2,1001 psf 

S3,2001 psf 

500 

O Failure 

17)4 ^ 800 

1400 

1200 
1 >6 

1000 
O. 

600 
CM 

400 437 

rg 200 

200 -
-308 

400 i — i — i i i i i i i — i — i — i — i — l — i i i i 

20 5 10 15 20 
Axial strain, ea (%) 

Z:\PROJECTS\01640_CS_mining\00l Tailings\I^GTXCU3v2 TAILINGS BEACH 5 SURFACE.KlB]Summary 

2/4 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils ^ I G E S 
( A S T M D 4 7 6 7 ) ©IGES 2009.2013 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

Summary of strength parameters at peak deviator stress 
c (psf) 0 
* (deg) 27.5 

Total stress 

Effective stress c' (psf) 0 
^'(deg) 37.3 

1.0 

0.8 

0.6 

465 
g 0.4 

499 psf 

0.2 -

0.0 

-0.2 

S2, 1001 psf 

S3, 2001 psf 

O Failure 

-1—1—1—1—1—1—r 

0.256 

-0.121 

5 10 15 
Axial strain, s a (%) 

20 

V 

4.5 

4. 6 

02 
4.0 

00 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 1 1 1 1 1 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — r ~ i — 1 — 1 — 1 — 1 — r 

20 5 10 15 
Axial strain, s a (%) 

Z:\PROJECTS\01640_CS_mining\001_Tailings\m[GTXCU3v2_TAILINGS_BEACH_5_SURFACE.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils I G E S 
( A S T M D 4 7 6 7 ) © IGES 2009,2013 

Project: CS Mining Existing Facility Expansion Boring No.: Tailings Beach 
No: 01640-001 (II) Sample: 1, 3, & 5 

Location: Milford, UT Depth: Surface 

Summary of strength parameters at peak deviator stress 
c (psf) 0 
4 (deg) 27.5 

Total stress 

Effective stress c' (psf) 0 
>'(deg) 37.3 

2500 

2000 

1500 -

to 1000 
cd 

rG 

500 

SI, 499 psf 

S2, 1001 psf 

S3,2001 psf 

O Failure 

~ ~ Mohr-Coulomb envelope 

1 — 1 — 1 — 1 — 1 — 1 1—1—1 1 — 1 — 1 — 1 — 1 1 1 1—1—1 1 — 1 — 1 — 1 — 1 — 1 

2000 

^1500 

« 1000 -

cd 
ii 

500 

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 
Normal stress, <r„ / p (psf) 

1 I I 1 I I 1 1 1 r 1 1 1 1 1 1 

500 1000 1500 2000 2500 3000 3500 4000 
Effective normal stress, a ' n I p ' (psf) 

Z:\PROJECTS\01640_CS_mining\001_Tailings\II\[GTXCU3v2_TAILINGS_BEACH_5_SURF ACE. xlsJSummary 
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Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter., Method c (ASTM DSO84) 

Project: CS Mining Existing Facility Expansion Boring No.: TP-3 
© IGES 2005,2013 

No: 01640-001 (II) 
Location: Milford, UT 

Date: 3/20/2013 
By: JDF 

Initial (o) Final (f) 

Sample Height, H (in) 3.010 3.001 

Sample Diameter, D (in) 2.409 2.39 

Sample Length, L (cm) 7.645 7.622 

Sample Area, A (cmA2) 29.406 28.949 

Sample Volume, V (cmA3) 224.82 220.64 

Wt. Rings + Wet Soil (g) 491.1 500.21 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 136.4 141.5 

Wet Soil + Tare (g) 585.32 500.21 

Dry Soil + Tare (g) 535.92 438.06 

Tare(g) 127.9 0 

Weight of solids, Ws(g) 438.06 438.06 

Water Content, w (%) 12.11 14.19 

Dry Unit Wt, y d (pcf) 121.6 123.9 

Void ratio, e, for assumed Gs 0.36 0.38 

Saturation (%), for assumed Gs 89.1 100 a 

Average K (cm/sec) 2.3E-06 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Sample: 
Depth: 1-3' 

Sample Description: Brown silty sand with gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.3 (%) w 

Optimum water content (%) 10.3 

Maximum dry unit weight (pcf) 127.5 

Gs 2.65 Assumed 

Cell No. 1 

Station No. 1 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cmJ) 

Net sample volume change (cm"') 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

10.4 

10.4 
Initial (o) Final (f) 

0.72 0.96 

9.30 20.20 

0.0 44.9 
34.5 

34.5 

0.150 

6.72 

-4.18 

82.00 

82.1 

0.197 

5.076 

Start Date and Time: 3/18/13 12:58 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h! h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

4620.0 
3.22 
3.84 

6.82 
6.18 

18.17 11.78 2.4E-06 21.3 0.97 2.4E-06 

6240.0 0.00 
2.20 

10.00 
7.78 

50.66 28.22 2.4E-06 22.5 0.94 2.3E-06 

4800.0 0.00 
1.80 

10.00 
8.20 

50.66 32.39 2.4E-06 19.7 1.01 2.4E-06 

3480.0 1.80 
2.62 

8.20 
7.38 

32.39 24.06 2.2E-06 19.7 1.01 2.2E-06 

4440.0 2.62 
3.36 

7.38 
6.64 

24.06 16.55 2.2E-06 19.4 1.02 2.2E-06 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\001 _Tailings\H\[KBPFRHv 1 .xls]l 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible lj£ ICSES 
Wall Permeameter. Method c (ASTM DSO84) ® I G E S 2 0 0 5 - 2 0 1 3 

Project: CS Mining Exisiting Facility Expansion Boring No.: TP-6 
No: 01640-001 (II) 

Location: Milford, UT 
Date: 3/19/2013 

By: MP 

Initial (o) Final (f) 

Sample Height, H (in) 3.009 3.001 

Sample Diameter, D (in) 2.407 2.39 

Sample Length, L (cm) 7.643 7.623 

Sample Area, A (cmA2) 29.357 28.971 

Sample Volume, V (cmA3) 224.37 220.85 

Wt. Rings + Wet Soil (g) 458.95 471.816 

Wt. Rings (g) 0 0 

Wet Unit Wt, Ym (pcf) 127.7 133.4 

Wet Soil + Tare (g) 494 598.57 

Dry Soil + Tare (g) 441.55 520.28 

Tare(g) 124.47 125.05 

Weight of solids, Ws(g) 393.81 393.81 

Water Content, w (%) 16.54 19.81 

Dry Unit Wt, yd (pcf) 109.6 111.3 

Void ratio, e, for assumed Gs 0.51 0.52 

Saturation (%), for assumed Gs 86.0 100 a 

Average K (cm/sec) 5.9E-05 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Sample: 
Depth: 2-3, 5-6' 

Sample Description: Brown silty sand 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 16.5 (%)w 

Optimum water content (%) 14.5 

Maximum dry unit weight (pcf) 115.5 

Gs 2.65 Assumed 

Cell No. 2 

Station No. 2 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 34.5 

Backpressure top (psi) 34.5 

System volume coefficient (cm'Vpsi) 0.158 

System volume change (cm3) 7.08 

Net sample volume change (cm3) -3.52 

Bottom burette ground length, l b (cm) 81.99 

Top burette ground length, 1, (cm) 81.97 

Burette area, a (cnf) 0.197 

Conversion, reading to cm head (cm/rd) 5.076 

10.4 

10.4 
Initial (o) Final (f) 

0.54 1.00 

8.50 19.10 
0.0 44.9 

Start Date and Time: 3/18/13 13:00 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h, h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

420.0 
0.08 
3.26 

9.94 
6.74 

50.07 17.68 6.4E-05 22.1 0.95 6.1E-05 

420.0 0.00 
3.20 

10.00 
6.76 

50.78 18.09 6.4E-05 22.1 0.95 6.1E-05 

420.0 0.00 
3.18 

10.00 
6.78 

50.78 18.29 6.3E-05 22. 0.95 6.0E-05 

420.0 0.00 
3.14 

10.00 
6.82 

50.78 18.70 6.2E-05 22.1 0.95 5.9E-05 

420.0 0.00 
3.10 

9.94 
6.84 

50.48 19.00 6.0E-05 22.1 0.95 5.7E-05 

Entered by : 
Reviewed: Z:\PROJECTS\01640_CS_mtning\00 l_Tailings\n\[KBPFRHv 1 .xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis \& I G E S 
(ASTM D6913) © IGES 2004, 2013 

Project: CS Mining SW Facility Development Boring No.: TP-2 
No: 01640-002 Sample: 

Location: Milford, UT Depth: 2-3' 
Date: 3/20/2013 Description: Brown clayey sand 

By: BRR 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
19819.75 
897.95 
1245.89 

Split fraction: 0.953 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

209.79 
689.19 
886.10 
37.76 

234.80 
528.40 
732.87 
857.50 
934.51 
968.82 
996.42 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
18930.7 
886.1 

1188.13 

Percent 
Finer 

100.0 
98.9 
96.4 
95.3 
92.3 
76.5 
52.9 
36.5 
26.5 
20.3 
17.6 
15.4 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1113.34 
1101.49 
215.38 

1.3 

1558.07 
1500.31 
312.18 

4.9 

-Split 

40 

SS 

v 

3 in 
100 

3/4 in No.10 No.40 No.200 No.4 

90 -

H— Mechanical 80 

70 

60 

50 

40 

30 

20 

10 -

Gravel (%) : 7.7 
Sand (%) : 76.9 
Fines (%) : 15.4 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) © IGES 2004, 2013 

Project: CS Mining SW Facility Development Boring No.: TP-2 
No: 01640-002 Sample: 

Location: Milford, UT Depth: 7-8' 
Date: 3/20/2013 Description: Brown sand with silt and gravel 

By: BRR 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
25416.80 

5849 
1677.23 

Split fraction: 0.767 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No.100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

1303.20 
3897.68 
5771.08 

86.83 
274.56 
760.55 
1109.11 
1278.13 
1382.18 
1445.79 
1477.60 
1503.72 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
24755.1 
5771.1 
1627.19 

Percent 
Finer 

100.0 
94.7 
84.3 
76.7 
72.6 
63.7 
40.8 
24.4 
16.5 
11.5 
8.5 
7.0 
5.8 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1234.68 
1222.37 
310.62 

1.4 

2086.26 
2036.22 
409.03 

3.1 

-Split 

3/4 in No.4 No.10 No.40 

£ 70 : 

JS 
CJ) 

J2 
mt 

e 
c 

No.200 
T 100 

Mechanical 90 

80 

60 

50 

40 

30 

20 

0 

Gravel (%): 36.3 
Sand (%): 57.9 
Fines (%): 5.8 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 
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Laboratory Compaction Characteristics of Soil \jj> I C S E S 
(ASTM D698 /D1557) © IGES 2004, 2013 

Project: CS Mining SW Facility Development Boring No.: TP-2 
No: 01640-002 Sample: 

Location: Milford, UT Depth: 2-3' 
Date: 3/18/2013 Sample Description: Brown clayey sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 2 Rammer: Mechanical-circular face 

Mold volume (ft 3): 0.0332 Rock Correction: No 

Optimum water content (%): 10.5 
Maximum dry unit weight (pcf): 126 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt , y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6198.1 
4163.1 
135.0 

793.37 
738.55 
124.08 

+6% 
6261.6 
4163.1 
139.3 

801.81 
735.20 
128.47 

+8% 
6233.4 
4163.1 
137.4 

856.30 
772.92 
123.37 

+2% 
6109.8 
4163.1 
129.2 

770.42 
729.46 
128.78 

Water Content, w (%) 
Dry Unit Wt., Yd (pcf) 

8.9 
124.0 

12.8 
121.8 120.9 

135 

130 

X Maximum dry unit weight and optimum 
water content 

a 

JS 

115 

Entered by: 
Reviewed: 

Maximum dry unit 
weight = 126 (pcf) 

\ ZAVL Gs 
« 125 

AVLCs = :!.6 

120 

10 
Water content (%) 

15 

- r* r 1 1 1 

20 

Z:\PROJECTS\01640_CS_mining\002_SW_Facilit>'\IPROCTORv2.xls]l 



Laboratory Compaction Characteristics of 
(ASTM D698/D1557) 

Project: CS Mining SW Facility 
No: 01640-002 

Location: Milford, UT 
Date: 3/18/2013 

By: BRR 
As 

Method: ASTM D698 C 
Mold Id. Inc 4 

Mold volume (ft3): 0.0751 

Optimum water content (%): 11.2 
Maximum dry unit weight (pcf): 123.7 

Soil 
©IGES 2004,2013 

Boring No.: TP-2 
Sample: 

Depth: 7-8f 

Sample Description: Brown sand with silt and grave) 

Engineering Classification: Not requested 
received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-sector face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 23.3 
Percent fraction passing, Pf (%) 76.7 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt, y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
10149.9 
5603.7 
133.4 

1111.53 
1043.39 
310.58 

+8% 
10289.7 
5603.7 
137.5 

1388.96 
1280.52 
315.02 

+2% 
10011.1 
5603.7 
129.4 

1232.87 
1170.99 
312.96 

+10% 
10260.0 
5603.7 
136.7 

1525.45 
1404.10 
467.94 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

9.3 
122.1 

7.2 
120.7 121.0 

^Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTMD4718) Oversized fraction, +3/4-in. (%): 23.3 

Corrected water content (%): 8.9 Water content, +3/4-in. (%): 1.4 
Corrected dry unit weight (pcf): 131.4 Sieve for oversized fraction: 3/4-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

140 

135 

? 130 Cu 

OC 

1 125 

a 
120 

o 
115 

110 

Entered by: 

Reviewed: 

X Maximum dry unit weight and optimum 
water content 

Maximum 
weight = 12'. 

'dry unit 

X * ' ZAVL Gs 

•ZAVL Gs 

- i r 

27 

>2,6 

10 15 20' 
Water content (%) 

Z:TROreCTS\01640_CS_mining\002 SW_Facility\[PROCTORv2.xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining SW Facility Development 

No: 01640-002 
Location: Milford, UT 

Date: 3/26/2013 
By: JDF 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.008 2.999 
Sample Diameter, D (in) 2.399 2.38 

Sample Length, L (cm) 7.640 7.617 
Sample Area, A (cmA2) 29.162 28.716 

Sample Volume, V (cmA3) 222.81 218.73 
Wt. Rings + Wet Soil (g) 479.93 490.48 

Wt. Rings (g) 0 0 
Wet Unit Wt, ym (pcf) 134.5 140.0 

Wet Soil + Tare (g) 286.47 613.55 
Dry Soil + Tare (g) 268.97 549.85 

Tare(g) 128.29 122.64 
Weight of solids, Ws(g) 426.83 426.83 

Water Content, w (%) 12.44 14.91 
Dry Unit Wt, yd (pcf) 119.6 121.8 

Void ratio, e, for assumed Gs 0.38 0.40 
Saturation (%), for assumed Gs 86.0 100" 

Average K (cm/sec) 2.6E-04 

Saturation set to 100% for phase calculations 
K corrected to 20°C 

Boring No.: TP-2 
Sample: 
Depth: 2-3' 

Sample Description: Brown clayey sand 
Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 
at 12.5 (%)w 

Optimum water content (%) 10.5 
Maximum dry unit weight (pcf) 126 

Gs 2.65 Assumed 
Cell No. 2 

Station No. 2 
Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 
Effective horiz. consolidation stress (psi) 
Effective vert, consolidation stress (psi) 

B value 
3 External Burette (cm ) 

Cell Pressure (psi) 
Backpressure bottom (psi) 

Backpressure top (psi) 
System volume coefficient (cm'Vpsi) 

System volume change (cm3) 
Net sample volume change (cm'1) 

Bottom burette ground length, l b (cm) 
Top burette ground length, 1, (cm) 

Burette area, a (cm2) 
Conversion, reading to cm head (cm/rd) 

3.9 
13.9 

Initial (o) Final (f) 

0.82 0.98 
17.60 29.30 
0.0 48.4 
34.5 
34.5 
0.158 
7.63 
-4.07 
81.99 
81.97 
0.197 
5.076 

Start Date and Time: 3/25/13 8:16 

Elapsed 
time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h! h2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

90.0 
0.00 
3.04 

10.00 
6.96 

50.78 19.92 2.7E-04 21.6 0.96 2.6E-04 

90.0 
0.00 
3.02 

10.00 
6.98 

50.78 20.12 2.7E-04 21.6 0.96 2.6E-04 

90.0 0.00 
2.96 

10.00 
7.04 

50.78 20.73 2.6E-04 21.6 0.96 2.5E-04 

90.0 
0.00 
3.00 

10.00 
7.00 

50.78 20.32 2.7E-04 21.6 0.96 2.6E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\OO2 SW_Facility\[KBPFRHv 1 .xls] 1 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 

Project: CS Mining SW Facility Development 
No: 01640-002 

Location: Milford, UT 
Date: 3/26/2013 

By: JDF 

^ICSES' 
©IGES 2005,2013 

Initial (o) Final (f) 

Sample Height, H (in 

Sample Diameter, D (in 

Sample Length, L (cm 

Sample Area, A (cmA2 

Sample Volume, V (cmA3 

Wt. Rings + Wet Soil (g 

Wt. Rings (g 

Wet Unit Wt , y m (pcf) 

Wet Soil + Tare (g 

Dry Soil + Tare (g 

Tare (g 

Weight of solids, Ws (g 

Water Content, w (% 

Dry Unit Wt, yd (pcf) 

Void ratio, e, for assumed Gs 

Saturation (%), for assumed Gs 

3.002 

2.403 

7.625 

29.259 

223.10 

474.51 

0 

132.8 

357.98 

331.24 

128.08 

419.32 

13.16 

117.3 

0.41 

85.1 

2.994 

2.39 

7.605 

28.870 

219.55 

482.41 

0 

137.2 

607.99 

544.37 

121.53 

419.32 

15.05 

119.2 

0.40 

100 a 

Average K (cm/sec) 4.1 E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP-2 
Sample: 
Depth: 7-8' 

Sample Description: Brown sand with silt 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 13.2 (%)w 

Optimum water content (%) 11.2 

Maximum dry unit weight (pcf) 123.7 

Gs 2.65 Assumed 

Cell No. 1 

Station No. 1 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm') 

Conversion, reading to cm head (cm/rd) 

13.9 

13.9 
Initial (o) Final (f) 

0.98 0.72 
19.50 30.30 
0.0 48.4 
34.5 

34.5 

0.150 

7.25 

-3.55 

82.00 

82.1 

0.197 

5.076 

Start Date and Time: 3/25/13 8:14 

Elapsed 

time (sec) 

Bottom Burette 

(cm J) 

Top Burette h ] h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

45.0 
0.00 
2.62 

10.00 
7.38 

50.66 24.06 4.3E-04 21.2 0.97 4.2E-04 

45.0 0.00 
2.62 

10.00 
7.38 

50.66 24.06 4.3E-04 21.2 0.97 4.2E-04 

45.0 0.00 
2.60 

10.00 
7.40 

50.66 24.27 4.2E-04 21.2 0.97 4.1 E-04 

45.0 0.00 
2.60 

10.00 
7.40 

50.66 24.27 4.2E-04 21.2 0.97 4.1 E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_ Facility \[KBPFRHv 1 .xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002(11) 

Location: Milford, UT 
Date: 4/12/2013 

By: JG 

© IGES 2004, 2013 

Boring No.: TP-21 
Sample: 
Depth: 4.5-5' 

Description: Light brown sand with silt 

Split: No 

Moist 
Total sample wt. (g): 670.70 

Split fraction: 1.000 

Dry 
645.5 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1.61 
34.32 

259.64 
416.89 
489.53 
533.33 
561.99 
577.70 
589.76 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 

9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
99.8 
94.7 
59.8 
35.4 
24.2 
17.4 
12.9 
10.5 
8.6 

Water content data 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 0.0 

889.86 
864.63 
219.16 

3.9 

No.10 No.40 No.200 3 in 3/4 in No.4 
B 100 

B— Mechanical 90 -

80 

£ 70 

60 

50 

40 

30 

20 

10 

Gravel (%): 5.3 
Sand(%): 86.1 
Fines (%): 8.6 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z:\PROJECTS\01640 CS_mining\002 SW_Facility\IT\[GSDv2 xls]l 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/11/2013 

By: DKS 

©IGES 2004, 2013 

Boring No.: TP-24 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Water content data C.F.(+3/8M) S.F.(-3/8") 
Moist soil + tare (g): 778.86 1390.05 

Dry soil + tare (g): 759.69 1332.61 
Tare(g): 225.10 446.59 

Water content (%): 3.6 6.5 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
27676.00 

841.7 
943.46 

Split fraction: 0.969 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

190.47 
812.56 
37.66 
231.04 
459.89 
589.41 
668.07 
722.36 
751.16 
774.33 

Grain Size 
(mm) 
200 
150 
100 
75 
37.5 
19 
9.5 
4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 

26013.1 

812.6 

886.02 

Percent 
Finer 

100.0 
99.3 
96.9 
92.8 
71.6 
46.6 
32.4 
23.8 
17.9 
14.7 
12.2 

-Split 

mm 

dm 

I M 

c 

3 in 3/4 in 
-B No.200 No.4 No.10 No.40 

00 

Mechanical 90 

80 

70 -

60 -

50 

40 

30 -

20 -

0 

Gravel (%): 7.2 
Sand (%): 80.5 
Fines (%): 12.2 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\OI640 CS_minmg\002_SW_Facility\ll\lGSDv2 xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/18/2013 

By: BRR 

© IGES 2004, 2013 

Boring No.: TP-24 
Sample: 
Depth: 5-6' 

Description: Brown sand 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

3/8" 
Moist 

29787.89 
1020.49 
1328.17 

Split fraction: 0.966 

Sieve 

6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

66.39 
341.61 
979.51 
87.46 

372.48 
702.27 
883.02 
992.79 
1066.88 
1105.65 
1136.49 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
28430.5 
979.5 

1267.39 

Percent 
Finer 

100.0 
99.8 
98.8 
96.6 
89.9 
68.2 
43.1 
29.3 
20.9 
15.3 
12.3 
10.0 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1242.44 1737.99 

Dry soil + tare (g): 1201.47 1677.21 
Tare(g): 221.95 409.82 

Water content (%): 4.2 4.8 

-Split 

JS 
M 

"3 

JS 

s 

0 -

3 in 
100 -H^r-

3/4 in No.4 No.10 No.40 

S 70 

No.200 

Mechanical 90 

80 

60 

50 

40 

30 

20 

10 -

Gravel (%): 10.1 
Sand (%): 79.9 
Fines (%): 10.0 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

Z \PROJECTS\0l640 CS_mining\002 SW_Facility\n\[GSDv2 xls]3 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/12/2013 

By: JG 

©IGES 2004, 2013 

Boring No.: TP-25 
Sample: 
Depth: 2-3' 

Description: Brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
25868.10 

2622.2 
804.72 

Dry 
23559.6 
2498.5 
729.09 

Split fraction: 0.894 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

221.24 
1294.11 
2498.47 

37.67 
180.47 
345.01 
451.43 
516.56 
559.97 
585.09 
605.53 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
99.1 
94.5 
89.4 
84.8 
67.3 
47.1 
34.0 
26.1 
20.7 
17.7 
15.1 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 2932.41 1115.50 

Dry soil + tare (g): 2808.70 1039.87 
Tare(g): 310.67 310.78 

Water content (%): 5.0 10.4 

-Split 

3 in 
100 TH-JS-

3/4 in No.4 No.10 No.40 

JS 

ox 

a 
ts 
a 

No.200 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 -

0 4 

10 0.1 100 

Gravel (%): 15.2 
Sand (%): 69.6 
Fines (%): 15.1 

Entered by: 
Reviewed: 

Grain size (mm) 

0.01 

Z.\PROJECTS\01640_CS^mimng\002_SW_Facility\n\[GSDv2.x!s]4 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/18/2013 

By: BRR 

RACES' 
©IGES 2004, 2013 

Boring No.: TP-26 
Sample: 
Depth: 2-3' 

Description: Brown silty sand 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
26085.73 
486.33 
1340.18 

Split fraction: 0.981 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

183.87 
477.72 
28.40 

239.24 
501.12 
652.00 
745.86 
813.10 
853.11 
896.99 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 

0.106 
0.075 

Dry 
24537.5 
477.7 

1259.58 

Percent 
Finer 

100.0 
99.3 
98.1 
95.8 
79.4 
59.0 
47.3 
40.0 
34.8 
31.6 
28.2 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

613.15 
604.54 
126.80 

1.8 

1749.26 
1668.66 
409.08 

6.4 

-Split 

JS 
"3 
fc 

Jm 

3 in 3/4 in 
100 T-T _ 

No.4 No.10 No.40 No.200 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 

100 

Entered by: 
Reviewed: 

Gravel (%): 4.2 
Sand (%): 67.6 
Fines (%): 28.2 

10 1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTS\0IM0_CS_mining\002_SW Facility\II\[GSDv2 xls]5 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/18/2013 

By: BRR 

©IGES 2004, 2013 

Boring No.: TP-29 
Sample: 
Depth: 4-5' 

Description: Brown silty sand 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
26232.20 

114.3 
1132.12 

Dry 
24429.8 
110.4 
1054.16 

Split fraction: 0.995 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

2.80 
110.44 
18.83 

195.17 
452.59 
628.45 
735.28 
801.68 
834.68 
863.15 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0,075 

Percent 
Finer 

100.0 
100.0 
99.5 
97.8 
81.1 
56.8 
40.2 
30.1 
23.8 
20.7 
18.0 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 242.80 1442.63 

Dry soil + tare (g): 238.94 1364.67 
Tare(g): 128.50 310.51 

Water content (%): 3.5 7.4 

-Split 

3/4 in 
• • 

No.4 No.10 No.40 

.Sf 
fc 
>> 

J2 
Ut 
0> 
C 

- t - i 
C 
4* 

No.200 3 in 
100 

Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

0 

0 -

Gravel (%): 2.2 
Sand(%): 79.7 
Fines (%): 18.0 

100 10 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTS\OI640 CS_mining\002_SW_Facility\J[\[GSDv2 xls]6 



Laboratory Compaction Characteristics of Soil ^ i C s f i S 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining - SW Pond Boring No.: TP-24 
No: 01640-002 (II) Sample: 

Location: Milford, UT Depth: 3-4' 
Date: 4/11/2013 Sample Description: Brown silty sand 

By: DKS Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B Preparation method: Moist 
Mold Id. Inc 2 Rammer: Mechanical-circular face 

Mold volume (ft3): 0.0332 Rock Correction: No 

Optimum water content (%): 13.7 
Maximum dry unit weight (pcf): 117.8 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt , Ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6155.5 
4162.8 
132.2 

821.40 
743.18 
123.08 

+8% 
6172.4 
4162.8 
133.4 

797.79 
711.50 
122.63 

+4% 
6094.6 
4162.8 
128.2 

711.16 
655.42 
127.94 

+10% 
6150.0 
4162.8 
131.9 

815.25 
720.51 
124.11 

+2% 
6016.7 
4162.8 
123.0 

793.01 
741.21 
123.60 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

12.6 
117.4 

14.7 
116.3 

10.6 
115.9 

15.9 

o 

4S 
•Sf "3 

•mm a 
3 
>> 
u 

a 

125 

123 

121 

119 

117 

115 

113 

111 

109 

107 

105 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 117.8 (pcf) 

-l 1 1 r 

X 
' , ZAVL Gs = 2.7 

\ZAVL Gs^2.6 

-i r 

10 15 
Water content (%) 

20 

Entered by: 

Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\ir\[PROCTORv2.xls]l 



Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/17/2013 

By: BRR 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft3): 0.0333 

© IGES 2004, 2013 

Boring No.: TP-24 
Sample: 

Depth: 5-6f 

Sample Description: Brown sand 
Engineering Classification: Not requested 

As-received water content (%): 4.8 
Preparation method: Moist 

Rammer: Mechanical-circular face 
Rock Correction: No 

Optimum water content (%): 
Maximum dry unit weight (pcf): 119.1 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6227.4 
4247.8 
131.1 

790.61 
724.87 
123.52 

+8% 
6278.0 
4247.8 
134.4 

825.28 
747.08 
140.98 

+10% 
6276.6 
4247.8 
134.3 

838.11 
745.60 
124.48 

+12% 
6245.4 
4247.8 
132.3 

835.63 
734.86 
127.11 

+4% 
6152.6 
4247.8 
126.1 

670.69 
628.25 
141.71 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

10.9 
118.2 

14.9 
116.9 113A 

130 

X Maximum dry unit weight and 
optimum water content 

125 

Maximum dry unit 
weight = 119.1 (pcf) cr 

Z 120 
X 

a 115 
.ZAVL Gs = 2.7 

Q 
. ZAVLGs = 2.6 

110 

105 

Entered by: 
Reviewed: 

10 15 
Water content (%) 

20 

Z:\PROJECTS\01640_CS_mining\002_SW Facility\II\[PROCTORv2.xls]2 



Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) ©IGES 2004,2013 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/12/2013 

By: DKS 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft3): 0.0332 

Optimum water content (%): 
Maximum dry unit weight (pcf): 

15.6 
111.4 

Boring No.: TP-25 
Sample: 

Depth: 2-3' 
Sample Description: Brown silty sand with gravel 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 10.6 
Percent fraction passing, Pf (%) 89.4 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt.,ym(pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6093.5 
4172.4 
127.5 

671.43 
601.94 
127.25 

+6% 
6116.6 
4172.4 
129.0 

637.83 
567.87 
139.83 

+8% 
6093.4 
4172.4 
127.5 

578.61 
506.53 
120.01 

+2% 
6026.1 
4172.4 
123.0 

797.72 
724.58 
127.12 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

14.6 
111.2 

18.6 
107.4 .6 

^Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) 

Corrected water content (%): 14.5 
Corrected dry unit weight (pcf): 115.4 

Oversized fraction, +3/8-in. (%): 10.6 
Water content, +3/8-in. (%): 5.0 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

125 - i -

120 

115 

o 

3 
JS 

.SP 

a 110 s 

G 

105 

100 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 111.4 (pcf) 

- i 1 r 

ZAVL 

ZAVLXis = 2.6 

Gs = 2.7 

10 15 
Water content (%) 

20 25 

Z:\PROJECTS\01640_CS_mining\002_SW_Facility\II\[PROCTORv2.xls]3 



Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/17/2013 

By: BRR 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft3): 0.0332 

©IGES 2004, 2013 

Boring No.: TP-26 
Sample: 

Depth: 2-3' 
Sample Description: Brown silty sand 

Engineering Classification: Not requested 
As-received water content (%): 6.4 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: No 

Optimum water content (%): 10.2 
Maximum dry unit weight (pcf): 125.2 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6251.1 
4172.3 
137.9 

832.60 
763.10 
123.39 

+6% 
6225.2 
4172.3 
136.2 

837.33 
756.78 
122.18 

+2% 
6185.3 
4172.3 
133.6 
824.06 
769.65 
127.42 

As Is 
6101.7 
4172.3 
128.0 

780.94 
741.14 
123.96 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

10.9 
124.4 

8.5 
123.1 

6.4 

3 

u 

a 

135 

130 

115 

110 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Cr 
CM 

X Z 125 
WD 

20 

Maximum dry unit 
weight = 125.2 (pcf) 

ZAVL Gs = 2.7 

N ZAVL Gs = 2.6 
—~x ^ ! 

10 
Water content (%) 

15 20 

Z:\PROJECTS\01640j:S_Tnining\002_SW Faci!ity\II\[PROCTORv2.xls]4 



Laboratory Compaction Characteristics of Soil 
(ASTM n698 / D1557) ©IGES 2004,2013 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/17/2013 

By: BRR 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft3): 0.0332 

Optimum water content (%): 
Maximum dry unit weight (pcf): 

Boring No.: TP-29 
Sample: 

Depth: 4-5' 
Sample Description: Brown silty sand 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: No 

13.1 
118.6 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt.,Ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6155.9 
4172.3 
131.6 

727.00 
662.63 
118.40 

+6% 
6191.1 
4172.3 
134.0 

771.89 
693.88 
127.43 

+8% 
6167.5 
4172.3 
132.4 

625.38 
556.36 
119.91 

+2% 
6087.3 
4172.3 
127.1 

812.10 
752.98 
140.33 

Water Content, w (% 
Dry Unit Wt., yA (pcf) 

11.8 
117.7 

13.8 
117.7 

15.8 
114.3 

130 

125 

u 
Q 

110 

105 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 118.6 (pcf) 

a 
Z 120 
JS 

X 
ZAVL Gs = 2.7 

5 115 

10 15 
Water content (%) 

.ZAVL GV=2.6 

20 
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Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

# ICSES 
© IGES 2004, 2013 

Project: CS Mining-SW Pond 
No: 01640-002(11) 

Location: Milford, UT 
Date: 4/22/13 

By: BRR 

Boring No.: TP-21 
Sample: 
Depth: 4.5-5' 

Test Specification: Client specified 116 pcf at 12% moisture content 

Visual Description: Brown sand with silt 
Type of test: Method A Engineering Classification Not requested 
Sample type: Remolded 

Water content (%): 12 Specimen After Test 
Dry unit weight (pcf): 116 Final Hole (mm): >=1.5 

Dispersive Classification: ND2 - Nondispersive 

Clock Time 

0:00 

0:05 

0:10 

0:15 

0:20 

0:25 

0:27 

Head 
(in) 

15 

15 

40 

40 

40 

40 

40 

Flow 

ml 

23.0 

25.0 

26.0 

23.0 

54.0 

49.0 

48.0 

84.0 

83.0 

78.0 

75.0 

76.0 

78.0 

78.0 

sec 

60 

60 

60 

60 

60 

60 

60 

60 

60 

30 

30 

30 

30 

30 

Rate 
(ml/sec) 

0,4 

0.4 

0.4 

0.4 

0.9 

0.8 

0.8 

1.4 

1.4 

2.6 

2.5 

2.5 

2.6 

2.6 

Turbidity From Side 

Q 

-a. 

Q 

fi 
—1 
o 

__ 

Q 

X 

> 

m 

X 

u 
>> 
"E, 
B o 

a 
<u 
U 
>-
4> D 

|S H 
I a 

Particles Falling 

c o 
2 1 

X 

Remarks 

Entered by: 
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Identification and Classification of Dispersive Clay Soils bv the Pinhole Test ^ICSES' 
(ASTM D 4647 Method A) 

Project: CS Mining-SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/22/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 14.9 
Dry unit weight (pcf): 113.1 

© IGES 2004,2013 

Boring No.: TP-24 
Sample: 
Depth: 5-6' 

Tes t S p e c i f i c a t i o n : 95% of ASTM D698 at optimum water content +2%. 

Visual Description: Brown sand 
Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): >=1.5 

Dispersive Classification: ND3 - Moderately to Slightly Dispersive 

Clock Time 

o-oo 

0:05 

0:10 

0:15 

Head 
(in) 

15 

15 

15 

Flow 

ml 

25.0 

26.0 

25.0 

26.0 

25.0 

57.0 

57.0 

57.0 

92.0 

71.0 

48.0 

sec 

60 

60 

60 

60 

60 

60 

60 

60 

60 

45 

30 

Rate 
(ml/sec) 

0.4 

0.4 

0.4 

0.4 

0.4 

1.0 

1.0 

1.0 

1.5 

1.6 

1.6 

Turbidity From Side 

rt 
Q 

rt 

rt 
Q 

—) 
o 

rt 
Q 

JS 
DO 

X 

X 

> 

rt 
0Q 

X 

X 

X 

u 

JD 

£ 
o 

__ 

U 
— o 

o. 
£ E 
S 2 

Particles Falling 

c 
o 

X 

Remarks 

Entered by: 
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Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining-SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/22/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 12.2 
Dry unit weight (pcf): 118.9 

© IGES 2004, 2013 

Boring No.: TP-26 
Sample: 
Depth: 2-3' 

Test S p e c i f i c a t i o n : 95% of ASTM D698 at optimum water content +2% 

Visual Description: Brown silty sand 
Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): >1.5 

Dispersive Classification: ND3 - Moderately to Slightly Dispersive 

Clock Time 

0:00 

0:05 

0:10 

0:15 

Head 
(in) 

15 

15 

15 

Flow 

ml 

28.0 

28.0 

28.0 

27.0 

58.0 

57.0 

63.0 

71.0 

40.0 

sec 

60 

60 

60 

60 

60 

60 

40 

45 

30 

Rate 
(ml/sec) 

0.5 

0.5 

0.5 

0.5 

1.0 

1.0 

1.6 

1.6 

1.3 

Turbidity From Side 

rt 
Q 

rt 

Q 

—J 
o 

X 

rt 
Q 

X 

X 

> 

rt 

_>> 
•4 - * 

t 
o 

U 

"53 o 

t I 
U fc 

Particles Falling 

rt 

X 

Remarks 

Entered by: 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milfrod, UT 
Date: 4/22/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP-24 
Sample: 
Depth: 5-6' 

Sample Description: Brown sand 

Sample type: Laboratory compacted 
Dry unit weight 113.1 pcf 

at 14.9 (%) w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
1000 
1449 
0.090 

Initial Pre-shear 

Sample 2 
2500 
3013 
0.100 

Initial Pre-shear 

Sample 3 
4000 
4015 
0.110 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
Wt. rings + wet soil (g) 

Wt. rings (g) 

1.0000 
2.416 

0.9868 
2.416 

1.0000 
2.416 

0.9749 
2.416 

1.0000 
2.416 

0.9746 
2.416 

199.01 
42.42 

201.37 
42.42 

199.28 
42.69 

200.74 
42.69 

199.06 
42.47 

200.50 
42.47 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

316.57 
292.02 
127.87 
15.0 
113.2 
0.46 
85.9 

16.7 
114.7 
0.44 
100.0 

316.57 
292.02 
127.87 
15.0 
113.2 
0.46 
85.9 

16.0 
116.1 
0.42 
100.0 

316.57 
292.02 
127.87 
15.0 
113.2 
0.46 
85.9 

16.0 
116.1 
0.42 
100.0 

41 Average of 3 samples Initial Pre-shear 
c'fosf) 687 

* Pre-shear saturation set to 100% for phase calculations 
Water content (%) 

I Dry unit weight (pcf) 
15.0 16.2 

113.2 115.6 

4500 

4000 

3500 
3000 

2500 
2000 

1500 

1000 

500 

0.045 
0.040 
0.035 
0.030 

0.025 
0.020 
0.015 
0.010 

0.005 
0.000 

0.005 

5000 

4000 
cr 

t 3000 

JS 

"5 2000 
e 
S 
o 
Z 

1000 

O1000 psf • 2500 psf 

A 4000 psf 

6 

43-

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 

1000 2000 3000 4000 

Nominal normal stress (psf) 

5000 

Entered by: 
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Nominal normal stress = 1000 psf Nominal normal stress = 2500 psf Nominal normal stress = 4000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement 

(in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 

isplacement 

(in.) 

Shear Stress 

(psf) 

Displacemem 

(in.) 

Displacement 

(in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.300 

1 
319 
468 
607 
753 
877 
975 

1091 
1184 
1241 

1331 
1347 

1358 

1417 
1406 

1443 
1437 
1415 

1449 
1423 

1406 
1377 

1348 
1321 

1292 
1297 

1273 
1239 
1211 
1203 
1183 
1174 
1161 
1129 
1112 
1088 

1079 
1022 
1011 

1013 

1015 

1020 

1020 
997 
1014 

1015 

988 

986 

970 
973 

959 

964 
959 

963 
953 
944 

934 

928 

947 
954 

980 

0.000 
0.000 
-0.001 
-0.001 
0.000 
0.000 

0.001 

0.002 
0.004 

0.006 
0.007 

0.009 

0.010 

0.013 
0.014 

0.016 
0.018 
0.019 

0.021 

0.023 
0.024 

0.025 

0.027 
0.028 
0.029 

0.031 
0.032 
0.033 
0.034 
0.035 
0.035 
0.036 
0.037 
0.038 
0.038 
0.039 
0.039 
0.039 

0.039 
0.039 

0.039 

0.040 

0.040 
0.040 

0.040 
0.040 

0.040 

0.040 

0.040 
0.040 

0.040 

0.040 
0.040 

0.040 

0.040 

0.040 
0.040 
0.040 

0.039 

0.039 

0.039 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.300 

-2 
236 
671 
1046 
1313 
1624 
1872 
2056 
2231 
2377 
2503 
2612 
2698 
2754 
2829 
2877 
2928 
2975 
2978 
3001 
3013 
3009 
2989 
2951 
2933 
2926 
2864 
2821 
2791 
2755 
2750 
2724 
2701 
2656 
2645 
2595 
2530 
2485 
2476 
2441 
2441 
2418 
2407 
2374 
2320 
2325 
2294 
2271 
2251 
2259 
2283 
2296 
2256 
2213 
2199 
2229 
2253 
2223 
2176 
2185 
2183 

0.000 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
0.000 
0.001 
0.002 
0.003 
0.004 
0.006 
0.007 
0.008 
0.009 
0.010 
0.012 
0.013 
0.014 
0.016 
0.017 
0.018 
0.020 
0.021 
0.022 
0.023 
0.025 
0.025 
0.026 
0.026 
0.027 
0.028 
0.029 
0.029 
0.030 
0.031 
0.031 
0.032 
0.032 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.033 
0.033 
0.033 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.300 

0 
742 
1255 
1674 
2062 
2346 
2644 
2905 
3143 
3283 
3433 
3531 
3645 
3725 
3735 
3818 
3880 
3896 
3924 
3989 
3981 
4004 
4015 
3968 
3976 
3942 
3971 
3924 
3903 
3857 
3849 
3831 
3792 
3715 
3704 
3647 
3632 
3621 
3588 
3554 
3521 
3474 
3445 
3414 
3368 
3352 
3345 
3345 
3324 
3290 
3228 
3259 
3239 
3285 
3275 
3264 
3277 
3295 
3316 
3324 
3290 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milfrod, UT 
Date: 4/22/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0033 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP-26 
Sample: 
Depth: 2-3' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 118.9 pcf 

at 12.2 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
1000 
1032 
0.070 

Initial Pre-shear 

Sample 2 
2500 
2224 
0.110 

Initial Pre-shear 

Sample 3 
4000 
3381 
0.296 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9876 
2.416 

1.0000 
2.416 

0.9817 
2.416 

1.0000 
2.416 

0.9742 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (ft) 

203.31 
42.57 

206.16 
42.57 

202.90 
42.16 

205.31 
42.16 

203.92 
43.18 

205.77 
43.18 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

332.26 
310.03 
123.94 
11.9 
119.3 
0.39 
81.9 

13.9 
120.8 
0.37 
100.0 

332.26 
310.03 
123.94 
11.9 
119.3 
0.39 
81.9 

13.6 
121.5 
0.36 
100.0 

332.26 
310.03 
123.94 
11.9 
119.3 
0.39 
81.9 

13.2 
122.4 
0.35 
100.0 

*'(deg) 38 
c ' f p s f > 255 

Average of 3 samples Initial Pre-shear 

* Pre-shear saturation set to 100% for phase calculations 
Water content (%) 

I Dry unit weight (pcf) 
11.9 13.6 
119.3 121.6 

<~ 4000 

& 3500 

3000 

2500 

2000 

" 1500 

1000 

500 

0.020 

l l Ul l i lTiTpi; 
t i 0.015 

K 0.010 

= 0.005 

E 0.000 

0.005 

5000 

4000 

£ 3000 

•3 2000 
G 

a 
o 

1000 

O1000 psf • 2500 psf 

A 4000 psf 

J3 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 
1000 2000 3000 4000 

Nominal normal stress (psf) 

5000 

Entered by: 
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Nominal normal stress = 1000 psf Nominal normal stress = 2500 psf Nominal normal stress = 4000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement 

(in.) 

Shear Stress Displacemem Displacement 

(psf) (in.) (in.) 

Shear Stress Displacemen^Displacement 

(psf) (in.) (in.) 

Shear Stress Displacement 

(psf) (in.) 
0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.299 

-3 
275 
443 
563 
664 
755 
822 
879 
925 
965 
989 
1005 
1020 
1029 
1032 
1009 
1013 
1015 
1014 
1005 
1001 
992 
977 
961 
957 
952 
954 
951 
948 
940 
936 
937 
928 
918 
923 
928 
926 
925 
919 
923 
932 
928 
941 
949 
937 
954 
953 
963 
954 
944 
951 
952 
958 
972 
975 
990 
980 
973 
987 
979 
990 

0.000 
0.000 
-0.001 
-0.001 
-0.001 
0.000 
0.001 
0.001 
0.002 
0.004 
0.005 
0.006 
0.007 
0.008 
0.008 
0.009 
0.009 
0.010 
0.011 
0.012 
0.013 
0.013 
0.013 
0.014 
0.014 
0.014 
0.014 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.299 

0 
244 
573 
861 
1083 
1270 
1417 
1552 
1657 
1759 
1844 
1908 
1972 
2020 
2055 
2096 
2129 
2152 
2187 
2208 
2216 
2223 
2224 
2221 
2164 
2183 
2171 
2165 
2154 
2146 
2148 
2151 
2145 
2137 
2133 
2122 
2125 
2110 
2115 
2108 
2097 
2093 
2085 
2085 
2082 
2085 
2095 
2103 
2110 
2101 
2115 
2081 
2085 
2083 
2073 
2085 
2081 
2084 
2080 
2083 
2079 

0.000 
0.000 
-0.001 
-0.001 
-0.001 
0.000 
0.000 
0.000 
0.001 
0.002 
0.002 
0.003 
0.004 
0.004 
0.005 
0.006 
0.007 
0.007 
0.008 
0.009 
0.010 
0.010 
0.011 
0.012 
0.012 
0.012 
0.012 
0.013 
0.013 
0.013 
0.014 
0.014 
0.014 
0.014 
0.015 
0.015 
0.015 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 
0.016 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.296 

0 
727 
1342 
1710 
1971 
2173 
2344 
2481 
2602 
2719 
2814 
2897 
2967 
3016 
3065 
3091 
3125 
3145 
3174 
3202 
3218 
3220 
3218 
3236 
3244 
3244 
3236 
3233 
3236 
3231 
3236 
3228 
3223 
3220 
3215 
3215 
3205 
3200 
3223 
3236 
3233 
3241 
3236 
3239 
3251 
3262 
3259 
3267 
3290 
3262 
3267 
3293 
3314 
3334 
3342 
3342 
3342 
3350 
3363 
3376 
3381 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milfrod, UT 
Date: 4/22/2013 

By: NB 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0033 
Specific gravity, Gs: 2J55 Assumed 

© IGES 2009, 2013 

Boring No.: TP-29 
Sample: 
Depth: 4-5' 

Sample Description: Brown silty sand 

Sample type: Laboratory compacted 
Dry unit weight 112.7 pcf 

at 15.1 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
1000 
1180 
0.110 

Initial Pre-shear 

Sample 2 
2500 
2506 
0.130 

Initial Pre-shear 

Sample 3 
4000 
3694 
0.125 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9902 
2.416 

1.0000 
2.416 

0.9859 
2.416 

1.0000 
2.416 

0.9762 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (g) 

198.66 
42.46 

201.56 
42.46 

198.66 
42.46 

201.24 
42.46 

198.66 
42.46 

200.50 
42.46 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

378.21 
345.89 
127.69 
14.8 

113.1 
0.46 
84.7 

16.9 
114.1 
0.45 
100.0 

378.21 
345.89 
127.69 
14.8 
113.1 
0.46 
84.7 

16.7 
114.6 
0.44 
100.0 

378.21 
345.89 
127.69 

14.8 
113.1 
0.46 
84.7 

16.2 
115.8 
0.43 
100.0 

6' (deg) 40 Average of 3 samples Initial Pre-shear 
c ' ( p s f > 365 Water content (%) 14.8 16.6 

'Pre-shear saturation set to 100% for phase calculations I Dry unit weight (pcf) 113.1 114.8 

CT 4000 

3500 

3000 

2500 

2000 

1500 

000 

500 

0.030 

0.025 

0.020 

0.015 

0.010 

0.005 

0.000 

0.005 

5000 

4000 

h 3000 

•3 2000 
e 

1 
o 

1000 

O1000 psf • 2500 psf 

A 4000 psf 

<> 

0' 

0.00 0.05 0.10 0.15 0.20 0.25 
Lateral displacement (in) 

0.30 

1000 2000 3000 4000 

Nominal normal stress (psf) 

5000 

Entered by: 
Reviewed: Z:,PROJECTS\01640_CS_mining\002 SW_Facility\II\[DSv3.xls]3 



Nominal normal stress = 1000 psf Nominal normal stress = 2500 psf Nominal normal stress = 4000 psf 

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal 

Displacement 

(in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 

Displacement 

( in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 

Displacement 

(in.) 

Shear Stress 

(psf) 

Displacement 

(in.) 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.300 

-3 
319 
412 
500 
578 
663 
736 
799 
853 
902 
955 
996 
1037 
1066 
1090 
1121 
1143 
1159 
1167 
1176 
1170 
1172 
1180 
1176 
1178 
1166 
1150 
1142 
1140 
1104 
1096 
1085 
1072 
1056 
1051 
1048 
1033 
1019 
1014 
1001 
995 
970 
964 
959 
960 
960 
954 
954 
938 
929 
933 
935 
934 
931 
936 
935 
935 
932 
934 
935 
933 

0.000 
0.000 
-0.001 
-0.001 
-0.001 
0.000 
0.000 
0.001 
0.001 
0.002 
0.002 
0.003 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.012 
0.013 
0.015 
0.015 
0.016 
0.018 
0.018 
0.020 
0.021 
0.021 
0.022 
0.023 
0.024 
0.024 
0.025 
0.025 
0.025 
0.026 
0.026 
0.026 
0.026 
0.026 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.026 
0.026 
0.026 
0.026 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.299 

-4 
277 
625 
901 
1097 
1281 

1437 

1587 

1719 
1834 

1928 
2031 
2110 

2175 
2237 

2281 

2276 
2309 

2353 
2398 
2419 
2454 

2478 

2500 
2504 

2505 
2506 
2506 
2499 
2482 
2473 
2460 
2448 
2444 
2426 
2416 
2406 
2387 

2374 
2348 
2331 

2329 

2325 

2305 

2287 
2265 

2250 
2234 

2211 

2180 
2172 

2155 
2150 
2160 

2158 

2156 

2166 
2164 

2155 

2155 

2158 

0.000 
-0.001 
-0.001 
-0.002 
-0.002 
-0.002 
-0.002 
-0.001 
-0.001 
0.000 
0.001 
0.002 
0.002 
0.003 
0.004 
0.005 
0.005 
0.006 
0.007 
0.007 
0.008 
0.009 
0.010 
0.010 
0.011 
0.012 
0.012 
0.013 
0.014 
0.014 
0.015 
0.015 
0.015 
0.016 
0.017 
0.017 
0.018 
0.018 
0.018 
0.019 
0.019 
0.019 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 

0.000 
0.005 
0.010 
0.015 
0.020 
0.025 
0.030 
0.035 
0.040 
0.045 
0.050 
0.055 
0.060 
0.065 
0.070 
0.075 
0.080 
0.085 
0.090 
0.095 
0.100 
0.105 
0.110 
0.115 
0.120 
0.125 
0.130 
0.135 
0.140 
0.145 
0.150 
0.155 
0.160 
0.165 
0.170 
0.175 
0.180 
0.185 
0.190 
0.195 
0.200 
0.205 
0.210 
0.215 
0.220 
0.225 
0.230 
0.235 
0.240 
0.245 
0.250 
0.255 
0.260 
0.265 
0.270 
0.275 
0.280 
0.285 
0.290 
0.295 
0.295 

-3 
636 
1092 
1441 

1723 

1943 
2147 

2331 
2525 
2685 

2830 

2951 
3068 

3171 

3259 

3342 
3414 
3474 

3521 
3554 

3585 
3616 
3639 

3660 
3686 
3694 

3691 
3686 
3686 
3671 
3671 
3671 
3665 
3650 
3639 
3629 
3621 
3616 
3593 
3575 
3564 

3549 
3546 

3539 

3523 
3526 

3521 

3531 
3523 

3528 
3523 

3497 
3489 

3487 

3469 
3477 

3458 

3453 
3430 
3422 
3422 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SW Pond 
No: 01640-002 (II) 

Location: Milford, UT 
Date: 4/17/2013 

By: NB 

©IGES 2009,2013 

Boring No.: TP-24 
Sample: 
Depth: 3-4' 

Sample Description: Brown silty sand 

Engineering Classification: Not requested 

Sample type: Laboratory compacted 

a 
ffl 

Test Number: SI S2 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

S3 
Height, H (in) 5.973 5.983 5.981 

Diameter, D (in) 2.413 2.414 2.413 
Water content, w (%) 15.7 15.7 15.7 

Dry unit weight, y d (pcf) 112.6 112.4 112.6 
Saturation (%) 88.5 88.1 88.5 

Void ratio, e 0.47 0.47 0.47 
Mounting Wet Wet Wet 

Water content, w (%) 16.6 16.9 16.4 
Dry unit weight, y d (pcf) 115.5 114.4 115.4 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.43 0.45 0.43 

Area, A e o c ( in) 4.60 4.54 4.59 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.16 0.15 0.14 

Back pressure (psf) 6911 4751 6912 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 270.0 303.3 320.0 
Strain at failure, e f (%) 16.20 18.20 19.20 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Summary of strength parameters at peak deviator stress 
c (psf) 2614 
<j> (deg) 13.4 

Total stress 

Effective stress C (psf) 
*'(deg) 

443 
34.5 

Comments: 
Specimens were compacted to 95% of the MDUW at OWC +2%. The maximum dry unit weight and 
optimum water content obtained from the standard effort compaction test is 117.8 pcf and 13.7% 
respectively. 

Tested by: 

Reviewed: 2:lPROJECTS\0l640_CS_mining\002 SW_Facility\ir,[GTXCU3v2_TP-24_3-4.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SW Pond Boring No.: TP-24 
No: 01640-002(11) Sample: 

Location: Milford, UT Depth: 3-4* 

©IGES 2009. 2013 

Test Number: SI S2 S3 
cr5 (psf) 1002 2501 3999 

a j - a 3 (psf) 7642 7443 9265 

a, (psf) 8644 9944 13264 

q =(cr /-(j i)/2(psf) 3821 3722 4632 

p = (a, +a 3 )I2 (psf) 4823 6222 8631 

cd 
O 
H 

Au (psf) -1269 279 1091 

or'3 (psf) 2270 2222 2908 

or ' i -a ' 3 (psf) 7642 7443 9265 

cr'7 (psf) 9912 9665 12173 

q =(a ' j -a ' 3 ) /2(psf) 3821 3722 4632 

p' = (a ' , +a' 3)/2 (psf) 6091 5944 7541 

a ' j / a ' j 4.37 4.35 4.19 

A = A u l ( o l - o 3 ) -0.166 0.037 0.118 

CD _> 

O 

W 

10000 
9265 

9000 

8000 7642 

7443 7000 

cr 
6000 

5000 

« 4000 

3000 

2000 -

1000 

— i — i i—i 

51, 1002 psf 

52, 2501 psf 

53, 3999 psf 

O Failure 

CA 

a 
3̂ 

2500 

2000 

1500 

1000 -

2 500 -

o 

O 
X 

-500 

-1000 

•1500 

-2000 

5 10 15 
Axial strain, s a (%) 

20 

1091 

279 

1269 

i i i i i — i — i — i — i — i — i — i — i — i — i — i — i — i — i 

10 20 15 
Axial strain, s a (%) 

Z:\PROJECTS\OI640_CS_mining\002 SW Facility\II\[GTXCU3v2_TP- 24_3-4.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SW Pond Boring No.: TP-24 
No: 01640-002(11) Sample: 

Location: Milford, UT Depth: 3-4' 

©IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2614 
<j> (deg) 13.4 

Total stress 

Effective stress c' (psf) 443 
l>'(deg) 34.5 

SI, 1002 psf 

S2, 2501 psf 

S3, 3999 psf 

O Failure 

0.5 

0.4 

0.3 -

0.2 

0.118 

3 0.1 
OH 0.037 

0.0 

0.1 

0.166 

0.2 

0.3 

V 

5.0 

4.5 37 
35 

4.0 

3.5 

3.0 J 

2.5 

2.0 

1.5 i 

1.0 I I i i i I i r 

5 10 15 
Axial strain, s a (%) 

20 5 10 15 
Axial strain, e a (%) 

20 

Z:\PROJECTS\01640_CS_mining\002_SW_Facility\lI\[GTXCU3v2_TP-24_3-4.xls]Summaiy 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SW Pond Boring No.: TP-24 
No: 01640-002(11) Sample: 

Location: Milford, UT Depth: 3-4' 

© IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2614 
<f> (deg) 13.4 

Total stress 

Effective stress c' (psf) 443 
^ ' (deg) 34.5 

SI, 1002 psf 

S2, 2501 psf 

S3, 3999 psf 

O Failure 

"™* Mohr-Coulomb envelope 

6000 

cr 

4000 

-a 2000 
cw 

2000 4000 6000 8000 10000 
Normal stress, a„ I p (psf) 

12000 14000 

6000 

4000 

£ 2000 cw 

i i r i 

2000 4000 6000 8000 10000 
Effective normal stress, <j'„ Ip ' (psf) 

12000 14000 

Z:\PROJECTS\OI640_CS_mining\002_SW_Facility\ir[GTXCU3v2_TP-24J5 t̂.xls]Summao' 
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Water Content and Unit Weight of Soil 
(In General Accordance with ASTM D7263 Method B and D2216) 

R I C E S ' 
© IGES 2006,2013 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/28/2013 

By: JDF 

a. 
E 

Boring No. 
Sample 
Depth 

SpUt 
Split sieve 

Total sample (g) 

TP41 

V 4̂ 6' 
Yes 
3/8" 

28171.62 

TP42 

2-3' 
Yes 
3/4" 

33132.40 

TP42 

5-6' 
Yes 

;3/8w 

32011.10 

TP43 

2-3' 
Yes 
3/4" 

31813.20 

TP43 

•,6-ff 
Yes,' 
3/8̂  

29942.80 

TP44 

2-3' 
Yes 
3/4" 

28972.78 

TP44 

5' 
Yes 
3/4" 

31651.41 
Moist coarse fraction (g) 249.22 3033.00 2384.60 2567.00 4194.20 778.08 858.82 

Moist split fraction (g) 27922.40 30099.40 29626.50 29246.20 25748.60 28194.70 30793,6.0 

Sample height, H (in) 
Sample diameter, D (in) 

Mass rings + wet soil (g) 
Mass rings/tare (g) 

Moist unit wt., ym (pcf) 

cfl O 

is 
™ o 
O cd 

Wet soil + tare (g) 428.59 1046.79 816.78 801.97 2744.96 1051.24 1251.13 
Dry soil + tare (g) 425.75 1041.67 810,76 798.97 272851 1045.60 1245.96 

Tare (g) 179.40; 225.12 179.21 179.75 409:84- 273.26 
Water content (%) 0.6 1.0 0.5 0.7 
Wet soil + tare (g) il855 ;60- 2276.66 2015.28 1688.37 1848.81 

O H O 
cw g 

fc 

Dry soil + tare (g) 2241.30 1658.74 1819.28 
Tare (g) 31Q.20 410.43 408.93 312.14 465.81 

Water content (%) 1.9 2.4 2.2 

Water Content, w (%) : v'-7 .̂ 1.8 2.2 2.2 2.1 
Dry Unit Wt, Yd (pcf) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\in\tMDv2.xls] 1 



Water Content and Unit Weight of Soil 
(In General Accordance with ASTM D7263 Method B and D2216) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/28/2013 

By: JDF 

RICES' 
©IGES 2006, 2013 

u 

§ 
CZ) 

Boring No, TP49 TP51 TP52 TP53 TP55 
Sample 
Depth 4-& 4-5' 4-5* 3-4' 3-4' 

Split Yes Yes Yes No Yes 
Split sieve 3/8' 3/8" 3/8" 3/8* 

Total sample (g) 28216.48 31985.16 33957.90 4634,01 
Moist coarse fraction (g) 731.08 2652.86 3997.70 816.03 

Moist split fraction (g) 27485.40 29332.30 29960.20 3817.98 
Sample height, H (in) 

Sample diameter, D (in) 
Mass rings + wet soil (g) 

Mass rings/tare (g) 
Moist unit wt., ym (pcf) 

l-c \T3 

O 3 

Wet soil + tare (g) 1030.56 723.44 2383.54 1035.41 
Dry soil + tare (g) 1021.43 720.30 2363.13 1029.10 

Tare (g) 299.58 225.62 328.97 219.42 
Water content (%) L3 0.6 , 1,0'; 

PH 

Wet soil + tare (g) 135100 2279.80 1779.56 2845.69 1307,72 
Dry soil + tare (g) 1868:70 2244.73 1738.66 2784.81 1288^2 

Tare (g) 446,70 310.60 331.46 312.84 
Water content (%) 5.9, 1.8 2.9. 2.5 

Water Content, w (%) §.7 1.7 2,7. 2.5 L8 

Dry Unit Wt., yd (pcf) 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\irrjMDv2.xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Description: Light brown clayey sand 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 428.59 1855.60 

Dry soil + tare (g): 425.75 1751.49 
Tare(g): 179.40 310.20 

Water content (%): 1.2 7.2 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
28174.62 
249.22 
1545.40 

Dry 
26290.51 

246.38 
1441.29 

Split fraction: 0.991 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

62.88 
246.38 
123.20 
401.44 
656.07 
813.13 
913.91 
992.49 
1043.52 
1094.42 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
99.8 
99.1 
90.6 
71.5 
54.0 
43.2 
36.2 
30.8 
27.3 
23.8 

-Split 

100 

Xi 
Im 

a 

tt 

3 in 3/4 n No.4 No.10 No.40 No.200 

Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

0 -

0 J 

Gravel (%): 9.4 
Sand (%): 66.8 
Fines (%): 23.8 

100 

Entered by: 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 

Z:\PROJECTS\01640_CS_mining\002 SW_Facility\ni\[GSDv2 xls]l 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

B o r i n g No. : TP42 

Sample: 

D e p t h : 2-3' 

Description: Light brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
33132.40 
3033.00 
1866.23 

Dry 
32543.20 
3014.10 
1830.87 

Split fraction: 0.907 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1873.25 
3014.10 
98.52 

228.92 
513.48 
879.01 
1162.18 
1346.65 
1467.00 
1526.67 
1575.06 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
94.2 
90.7 
85.9 
79.4 
65.3 
47.2 
33.1 
24.0 
18.0 
15.1 
12.7 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1046.79 
1041.67 
225.12 

0.6 

2276.66 
2241.30 
410.43 

1.9 

-Split 

100 

a 

3/4 n No.200 No.4 No.10 No.40 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 -

Gravel (%): 20.6 
Sand (%): 66.7 
Fines (%): 12.7 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z.\PROJECTS\01640 CS_mining\002_SW_Facilit>'\llT\[GSDv2 xls]2 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Description: Light brown sand with silt 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
32011.10 
2384.60 
1684.37 

Dry 
31333.04 
2362.08 
1647.10 

Split fraction: 0.925 

Sieve 

6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

473.98 
1404.02 
2362.08 
95.61 
418.19 
933.00 
1241.06 
1392.37 
1470.43 
1503.39 
1524.99 

Grain Size 
(mm) 
200 
150 
100 
75 
37.5 
19 
9.5 
4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
98.5 
95.5 
92.5 
87.1 
69.0 
40.1 
22.8 
14.3 
9.9 
8.1 
6.9 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

816.78 
810.76 
179.21 

1.0 

2015.28 
1978.01 
330.91 

2.3 

-Split 

Jm 

a 
IS 

Cm 

100 
3/4 in No.10 No.40 No.4 No.200 3 in 

Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 

Gravel (%): 12.9 
Sand (%): 80.2 
Fines (%): 6.9 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z:\PROJECTS\01640 CS_mining\O02_SW_Facility\lII\[GSDv2.xIs]3 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ^ ICSES 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

© IGES 2004, 2013 

B o r i n g No. : TP43 

Sample: 

D e p t h : 2-3' 

Description: Light brown silty sand with gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
31813.20 
2567.00 
1279.44 

Dry 
31123.52 
2554.62 
1249.81 

Split fraction: 0.918 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1026.13 
2554.62 

58.90 
134.06 
365.26 
633.78 
814.36 
921.07 
984.60 
1017.92 
1045.65 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
96.7 
91.8 
87.5 
81.9 
65.0 
45.2 
32.0 
24.1 
19.5 
17.0 
15.0 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

801.97 
798.97 
179.75 

0.5 

1688.37 
1658.74 
408.93 

2.4 

-Split 

3/4 in No.4 No.10 No.40 

X! 
CD 

X 

C 

4) 
0-

3 in No.200 
100 n 

Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

10 -

0 J 

100 0.1 

Gravel (%): 18.1 
Sand (%): 67.0 
Fines (%): 15.0 

Entered by: 
Reviewed: 

10 1 

Grain size (mm) 

0.01 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP43 
Sample: 
Depth: 6-8' 

Description: Light brown silty sand with gravel 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

3/8" 
Moist 

29942.80 
4194.20 
1306.32 

Dry 
29091.05 
4165.37 
1264.57 

Split fraction: 0.857 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

654.37 
1806.80 
3056.45 
4165.37 

81.53 
298.10 
571.41 
752.50 
864.69 
938.58 
979.04 
1014.73 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
97.8 
93.8 
89.5 
85.7 
80.2 
65.5 
47.0 
34.7 
27.1 
22.1 
19.3 
16.9 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 2744.96 1618.46 

Dry soil + tare (g): 2728.91 1576.71 
Tare(g): 409.84 312.14 

Water content (%): 0.7 3.3 

-Split 

3 in 3/4 in No.4 No.10 No.40 No.200 

•Sf 
*s 

IM 

a 
is 
B 

100 

B— Mechanical 90 

80 

70 

60 

50 

40 

30 

20 

10 

Gravel (%): 19.8 
Sand (%): 63.2 
Fines (%): 16.9 

100 

Entered by: 
Reviewed: 

10 1 

Grain size (mm) 

0.1 0.01 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis RAGES' 
(ASTM D6913) 

Project: CS Mining - SE 
No: 01640-002 (HI) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP44 
Sample: 
Depth: 2-3' 

Description: Brown sand with silt 

Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Split: Yes 
3/4" 

Moist 
28972.78 

778.08 
1383.66 

Dry 
28365.41 

772.44 
1354.13 

Split fraction: 0.973 

Sieve 

8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

134.31 
772.44 
37.60 
126.54 
458.52 
877.71 
1082.83 
1168.13 
1207.77 
1227.85 
1242.53 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
99.5 
97.3 
94.6 
88.2 
64.3 
34.2 
19.5 
13.4 
10.5 
9.1 
8.0 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1051.24 
1045.60 
273.26 

0.7 

1848.81 
1819.28 
465.15 

2.2 

-Split 

3 in 
100 rtpr 

3/4 in No.4 No.10 No.40 No.200 

B— Mechanical 90 

80 

H 70 

•a 
60 

50 

40 

30 

20 

0 

11 ' i i 

100 10 0.1 

Gravel (%): 11.8 
Sand (%): 80.2 
Fines (%): 8.0 

Entered by: 
Reviewed: 

Grain size (mm) 

0.01 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis RICHES' 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002(111) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004,2013 

Boring No.: TP44 
Sample: 
Depth: 5.0' 

Description: Light brown sand with clay and gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
31651.42 
858.82 
1532.30 

Dry 
30517.08 
854.06 
1476.09 

Split fraction: 0.972 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 
No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

516.66 
854.06 
34.89 
221.50 
652.16 
957.37 
1123.94 
1211.72 
1267.92 
1300.88 
1328.94 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
98.3 
97.2 
94.9 
82.6 
54.3 
34.2 
23.2 
17.4 
13.7 
11.5 
9.7 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g): 1251.13 1923.49 

1245.96 1867.28 
319.12 391.19 

0.6 3.8 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

-Split 

JS 
6X 

u 
a 
ts 

3 in 
ioo ^{p-

90 

80 

70 

3/4 in No.4 No.10 No.40 

60 

50 -

~ 40 

30 

20 

10 

No.200 

Mechanical 

Gravel (%): 17.4 
Sand (%): 72.9 
Fines (%): 9.7 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-00 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

© IGES 2004, 2013 

Boring No.: TP46 
Sample: 
Depth: 3-4' 

Description: Light brown sandy silt 

Split: No 

Moist 
Total sample wt. (g): 736.21 

Split fraction: 1.000 

Sieve 
8" 
6" 
4" 
3" 
1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum 
Wt. Ret, (g) 

10.96 
16.93 
30.42 
51.68 
90.29 
150.55 
202.80 
253.47 
280.87 
308.46 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
625.54 

Percent 
Finer 

100.0 
98.2 
97.3 
95.1 
91.7 
85.6 
75.9 
67.6 
59.5 
55.1 
50.7 

Water content data 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 0.0 

1047.26 
936.59 
311.05 

17.7 

c 

0m 

3 in 3/4 in 
100 T - I B 

No.4 No.10 No.40 No.200 

S 70 JS 
en 

JS 

Mechanica 90 

80 

60 

50 

40 

30 

20 

10 -

Gravel (%): 4.9 
Sand (%): 44.4 
Fines (%): 50.7 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

# I G E S 
©IGES 2004, 2013 

Boring No.: TP49 
Sample: 
Depth: 4-6' 

Description: Brown silty sand 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
28216.48 

731.08 
1505.30 

Dry 
26686.37 

721.95 
1422.00 

Split fraction: 0.973 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

357.55 
721.95 
113.76 
402.19 
584.94 
687.62 
760.03 
814.21 
853.75 
909.30 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
98.7 
97.3 
89.5 
69.8 
57.3 
50.2 
45.3 
41.6 
38.9 
35.1 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1030.56 
1021.43 
299.58 

1.3 

1952.00 
1868.70 
446.70 

5.9 

-Split 

A 
U i 
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tc 
e 
(J 
U 
4> 
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rr 
Mechanical 90 
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0 J 

Gravel (%) : 10.5 
Sand (%): 54.4 
Fines (%): 35.1 

100 10 

Entered by: 
Reviewed: 

Grain size (mm) 

0.1 0.01 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP51 
Sample: 
Depth: 4-5' 

Description: Brown sand with silt and gravel 

Split: Yes 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

3/8" 
Moist 

31985.16 
2652.86 
1968.96 

Dry 
31445.98 
2636.13 
1933.89 

Split fraction: 0.916 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 

No.10 
No.20 
No.40 
No.60 
No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

366.37 
1312.50 
2636.13 
238.56 
726.86 
1236.13 
1546.70 
1689.70 
1767.00 
1793.90 
1816.40 

Grain Size 
(mm) 

200 
150 
100 
75 
37.5 
19 
9.5 
4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
98.8 
95.8 
91.6 
80.3 
57.2 
33.1 
18.3 
11.6 
7.9 
6.6 
5.6 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

723.44 
720.30 
225.62 

0.6 

2279.80 
2244.73 
310.84 

1.8 

-Split 

3 in 
100 T ^ -
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Gravel (%): 19.7 
Sand (%): 74.7 
Fines (%): 5.6 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis RICES ' 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP52 
Sample: 
Depth: 4-5* 

Description: Light brown sand with silt and gravel 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 2383.54 1779.56 

Dry soil + tare (g): 2363.13 1738.66 
Tare(g): 328.97 331.46 

Water content (%): 1.0 2.9 

Split: 
Split sieve: 

Total sample wt. (g): 
+3/8" Coarse fraction (g): 

-3/8" Split fraction (g): 

Yes 
3/8" 

Moist 
33957.90 
3997.70 
1448.10 

Dry 
33071.99 
3957.99 
1407.20 

Split fraction: 0.880 

Sieve 

8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

1436.52 
2670.71 
3957.99 
132.33 
412.19 
786.61 
1030.68 
1149.10 
1218.75 
1243.68 
1264.14 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
95.7 
91.9 
88.0 
79.8 
62.2 
38.8 
23.6 
16.1 
11.8 
10.2 
8.9 

-Split 

3/4 in No.10 3 in No.4 No.40 No.200 
100 

90 -

80 

tt 70 

60 

50 

40 

30 

20 

0 

0 J 

•Mechanical 

Gravel (%): 20.2 
Sand (%): 70.8 
Fines (%): 8.9 

100 10 

Entered by : 
Reviewed: 

1 

Grain size (mm) 

0.1 0.01 
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP53 
Sample: 
Depth: 3-4' 

Description: Brown silty sand 

Split: No 

Moist 

Total sample wt. (g): 2532.85 

Split fraction: 1.000 

Sieve 

8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum, 
Wt. Ret, (g) 

38.02 
127.34 
692.71 
1279.50 
1618.59 
1825.92 
1967.33 
2034.26 
2089.64 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
2471.97 

Percent 
Finer 

100.0 
98.5 
94.8 
72.0 
48.2 
34.5 
26.1 
20.4 
17.7 
15.5 

Water content data 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 0.0 

2845.69 
2784.81 
312.84 

2.5 

JS 

u 
s 

IS 

100 
3 in 

90 : 

80 

£ 70 : 

60 : 

50 

*s 40 -

30 

20 

10 

0 

100 

Entered by: 
Reviewed: 

3/4 n No.4 No.10 No.40 No.200 
B 

•Mechanical 

Gravel (%): 5.2 
Sand (%): 79.4 
Fines (%): 15.5 

10 1 

Grain size (mm) 

0.1 0.01 

ZAPROJECTSW1640 CS_mming\002_SW_Facil ity\ll [\[GSDv2 xlsj 12 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF/ET 

©IGES 2004, 2013 

Boring No.: TP55 
Sample: 
Depth: 3-4' 

Description: Brown sand with silt and gravel 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
4634.01 
816.03 
974.56 

Split fraction: 0.822 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 
No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

267.45 
482.97 
809.72 
34.63 
179.20 
446.54 
638.65 
745.77 
805.92 
834.82 
854.82 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 
4.75 

2 
0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
4552.87 
809.72 
955.46 

Percent 
Finer 

100.0 
94.1 
89.4 
82.2 
79.2 
66.8 
43.8 
27.3 
18.0 
12.9 
10.4 
8.7 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g) 

Dry soil + tare (g) 
Tare (g) 

Water content (%) 

1035.41 
1029.10 
219.42 

0.8 

1307.72 
1288.62 
333.16 

2.0 

-Split 

100 

JS 
_OJD 
'3 
fc 

JS 

B 

0-

3 in 3/4 in No.200 No.4 No.10 No.40 

Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

10 

100 

Entered by: 
Reviewed: 

Gravel (%): 20.8 
Sand (%): 70.6 
Fines (%): 8.7 

10 1 

Grain size (mm) 

0.1 0.01 

Z \PROreCTS\OI640 CS_mining\002_SW_Facility\IU\(GSDv2 xls]13 



Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/29/2013 

By: ET 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft3): 0.0333 

V^fiGES' 
© IGES 2004, 2013 

Boring No.: TP41 
Sample: 

Depth: 4-6' 
Sample Description: Light brown clayey sand 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: No 

Optimum water content (%): 
Maximum dry unit weight (pcf): 107.9 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
6036.0 
4246.4 
118.5 

603.97 
560.97 
180.30 

+6% 
6079.7 
4246.4 
121.4 

558.67 
512.20 
160.40 

+8% 
6122.1 
4246.4 
124.2 

633.01 
573.18 
181.21 

+10% 
6150.6 
4246.4 
126.1 

738.05 
655.14 
181.31 

+12% 
6137.0 
4246.4 
125.2 

647.39 
574.58 
211.00 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

11.3 
106.5 

15.3 
107.8 

17.5 
.3 

125 

120 

* 115 
JS 

100 4-

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 107.9 (pcf) 

10 15 
Water content (%) 

ZAVL Gs ~ 2.7 = 110 

X 

05 

.ZAVLtis = 2.6 

20 25 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: ET 

Method: ASTM D698 B 
Mold Id. Inc 2 

Mold volume (ft3): 0.0332 

Optimum water content (%): 14 
Maximum dry unit weight (pcf): 117.7 

©IGES 2004, 2013 

Boring No.: TP42 
Sample: 

Depth: 5-6' 
Sample Description: Light brown sand with silt 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 7.5 
Percent fraction passing, Pf (%) 92.5 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+4% 
5996.9 
4161.9 
121.7 

720.15 
687.83 
178.57 

+6% 
6044.1 
4161.9 
124.8 

664.25 
629.42 
210.56 

+8% 
6089.1 
4161.9 
127.8 

786.40 
732.12 
211.72 

+10% 
6125.7 
4161.9 
130.2 

663.10 
615.43 
219.87 

+12% 
6186.7 
4161.9 
134.3 

847.43 
769.06 
211.26 

+16% 
6164.4 
4161.9 
132.8 

958.94 
846.90 
195.57 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

6.3 
114.4 

10.4 
115.7 i : 117.7 

17.2 
113.3 

^Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/8-in. (%): 7.5 

Corrected water content (%): 13.0 Water content, +3/8-in. (%): 1.0 
Corrected dry unit weight (pcf): 120.3 Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 

w 

a 
JS 
• mm 

a> 

• mm 
fi 
3 

130 

125 

120 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum" dry uhit 
weight = 117.7*(pcf)\ 

ZAVL Gs = 2.7 
115 <3^ 

AVLGs = 2 

110 

105 

10 15 
Water content (%) 

20 25 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/27/2013 

By: JDF 

1# ICES' 
©IGES 2004, 2013 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft3): 0.0333 

Optimum water content (%): 11.5 
Maximum dry unit weight (pcf): 120.2 

Boring No.: TP43 
Sample: 

Depth: 6-8' 
Sample Description: Light brown silty sand with gravel 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 14.3 
Percent fraction passing, Pf (%) 85.7 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+8% 
6270.2 
4246 
134.1 

669.40 
613.65 
139.90 

+10% 
6259.4 
4246 
133.3 

623.70 
563.88 
127.00 

+6% 
6226.3 
4246 
131.1 

664.30 
615.53 
127.80 

+4% 
6165.2 
4246 
127.1 

687.90 
646.49 
122.40 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

11.8 
119.9 

13.7 
117.3 

10.0 
119.2 

7.9 
117.1 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/8-in. (%): 14.3 

Corrected water content (%): 10.0 
Corrected dry unit weight (pcf): 125.1 

Water content, +3/8-in. (%): 0.7 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 

125 

P H 

.Sf '3 

SI 

120 

115 

110 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unii 

(weight = 120.2 (pcf 

- i 1 r 

ZAVL'Gs=2.7 

ZAVL Gs=2.6 \ 

10 15 
Water content (%) 

20* 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D15S7) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/30/2013 

By: ET 
As 

Method: ASTM D698 B 
Mold Id. Inc 2 

Mold volume (ft3): 0.0332 

Optimum water content (%): 12.5 
Maximum dry unit weight (pcf): 120.9 

© IGES 2004, 2013 

Boring No.: TP44 
Sample: 

Depth: 5.0' 
Sample Description: Light brown sand with clay and gravel 

Engineering Classification: Not requested 
received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.1 
Percent fraction passing, Pf (%) 94.9 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6123.4 
4161.7 
130.1 

659.04 
611.71 
128.08 

+8% 
6199.7 
4161.7 
135.2 

683.14 
622.90 
122.65 

+10% 
6196.4 
4161.7 
134.9 

623.29 
563.05 
128.40 

+4% 
6076.1 
4161.7 
127.0 

610.29 
572.95 
127.00 

+12% 
6170.1 
4161.7 
133.2 

690.15 
613.46 
124.15 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

9.8 
118.5 

12.0 13.9 
118.5 

15.7 
117. 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) Oversized fraction, +3/8-in. (%): 5.1 

Corrected water content (%): 11.9 Water content, +3/8-in. (%): 0.6 
Corrected dry unit weight (pcf): 122.6 Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

130 

125 

105 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 120.9 (pcf) 

—i I r 

20 Gs ZAVL 
J3 
OJD 

, ZAVL Gs = 2.6 

115 

Q 

10 

—i 1 1 1 1 I r 

10 15 
Water content (%) 

20 

1 — i — i 

25 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698/D1557) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/29/2013 

By: JDF 

Method: ASTM D698 B 
Mold Id. Inc 3 

Mold volume (ft3): 0.0332 

©IGES 2004, 2013 

Boring No.: TP49 
Sample: 

Depth: 4-6' 
Sample Description: Brown silty sand 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: No 

Optimum water content (%): 10.9 
Maximum dry unit weight (pcf): 124.5 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6238.5 
4170.6 
137.2 

562.26 
514.58 
123.41 

+8% 
6208.5 
4170.6 
135.2 

673.70 
606.90 
121.87 

+4% 
6235.3 
4170.6 
137.0 

639.23 
593.16 
141.35 

+2% 
6147.8 
4170.6 
131.2 
783.55 
734.12 
124.09 

As Is 
6024.8 
4170.6 
123.0 

535.81 
513.39 
123.43 

Water Content, w «yo 
Dry Unit Wt., yd (pcf) 

12.2 
122.3 

13.8 
118.9 

10.2 
124.3 

8.1 
121.4 

5.7 
116.4 

130 

125 

X Maximum dry unit weight and 
optimum water content 

CT o 
a 

Jm 
OJD 

•8 120 
•mm 
B 
3 

° 115 

Maximum dry unit 
weight = 124.5 (pcf) 

110 

Entered by: 
Reviewed: 

^ ZAVLGs 2.7 

ZAVLGs = 2.6 

i I r V : 1 <r| 

• 10 15 
Water content (%) 
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Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1S57) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/28/2013 

By: JDF 
As 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft 3): 0.0333 

Optimum water content (%): 12.9 
Maximum dry unit weight (pcf): 116.6 

© IGES 2004, 2013 

Boring No.: TP51 
Sample: 

Depth: 4-5' 
Sample Description: Brown sand with silt and gravel 

Engineering Classification: Not requested 
received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 8.4 
Percent fraction passing, Pf (%) 91.6 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6100.8 
4246 
122.8 

601.04 
565.60 
122.36 

+8% 
6157.5 
4246 
126.6 

572.94 
533.77 
128.07 

+10% 
6210.7 
4246 
130.1 

505.52 
464.84 
118.61 

+12% 
6237.3 
4246 
131.9 

933.47 
843.64 
177.34 

+14% 
6230.1 
4246 
131.4 

909.80 
809.48 
179.36 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

8.0 
113.7 

11.7 
116.4 

13. 
116 113.4 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTMD4718) Oversized fraction, +3/8-in. (%): 8.4 

Corrected water content (%): 11.9 
Corrected dry unit weight (pcf): 119.6 

Water content, +3/8-in. (%): 0.6 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 

125 

<S 120 
a 

OD 

110 

Entered by: 
Reviewed: 

X Maximum dry unit weight and 
optimum water content 

Maximum dry unit 
weight = 116.6 (pcf) 

X ZAVL G»= 2.6 

115 

~i r 

'.ZAVL Gs = 2.7 

10 15 
Water content (%) 

20 

Z:\PROJECTS\01640_CS_mining\002_SW Facility\Iir^PROCTORv2.x1s]6 



Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 8/30/2013 

By: JDF 

^ ICSES' 
© IGES 2004,2013 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft3): 0.0333 

Optimum water content (%): 11 
Maximum dry unit weight (pcf): 118.9 

Boring No.: TP52 
Sample: 

Depth: 4-5' 
Sample Description: Light brown sand with silt and gravel 

Engineering Classification: Not requested 
As-received water content (%): Not requested 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 12.0 
Percent fraction passing, Pf (%) 88.0 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

+6% 
6199.1 
4245.7 
129.4 

694.36 
652.69 
185.03 

+8% 
6238.4 
4245.7 
132.0 

675.40 
629.39 
212.02 

+10% 
6258.6 
4245.7 
133.3 

900.69 
822.08 
213.92 

+12% 
6256.9 
4245.7 
133.2 

1119.57 
1005.37 
211.90 

+4% 
6150.2 
4245.7 
126.1 

589.29 
562.18 
160.20 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

8.9 
118.8 

12.9 
118.0 

A 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) 

Corrected water content (%): 9.8 
Corrected dry unit weight (pcf): 123.0 

Oversized fraction, +3/8-in. (%): 12.0 
Water content, +3/8-in. (%): 1.0 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

130 

125 

a 

•8 120 

"8 
s 

115 

110 

Entered by: 

Reviewed: 

X Maximum dry unit weight and 
optimum water content 

-i 1 1 r 

Maximum dry unit 
weight = 118.9 (pcf) 

X 

-i 1 r 

ZAVL Gs = 2.7 

ZAVL Gs = 2.6 

-i 1 r 

10 
Water content (%) 

15 201 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/3/2013 

By: MP 

© IGES 2009,2013 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Sample Description: Light brown clayey sand 
Engineering Classification: Not requested 

Sample type: Laboratory compacted 

Test Number: SI S2 S3 
Height, H (in) 5.997 5.998 6.020 

Diameter,/) (in) 2.422 2.417 2.416 

Water content, w (%) 16.5 16.5 16.5 
Dry unit weight, y d (pcf) 102.1 102.6 102.2 

Saturation (%) 70.7 71.5 70.7 
Void ratio, e 0.62 0.61 0.62 

Mounting Wet Wet Wet 

Water content, w (%) 23.5 23.0 22.2 
Dry unit weight, y d (pcf) 101.9 102.8 104.1 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.62 0.61 0.59 

Area, A e o c ( i n ) 4.61 4.57 4.51 

Area method A A A 
B 0.95 0.95 0.95 

t 5 0 (min) 0.13 0.12 0.18 

Back pressure (psf) 9791 10512 8351 

a 
CQ 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 320.0 43.3 35.0 

Strain at failure, e f (%) 19.20 2.60 2.10 

Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

#1) 
Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 674 

<0 (deg) 17.3 
Total stress 

Effective stress 
C (psf) 

<*'(deg) 
81 

37.3 
Comments: 
Test specimens were compacted to 95% of the MDUW at OWC. The maximum dry unit weight and 
optimum water content obtained from the standard effort compaction test is 107.9 pcf and 16.5% 
respectively. 

Tested by:_ 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facilî M[\[GTXCU3v2_TP4l_4-6.xls]Summar>' 

1/4 



Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) 

Project: CS Mining - SE Pond Boring No.: TP41 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-6' 

© IGES 2009, 2013 

rt 
O 

H 

Test Number: SI S2 S3 

a 3 (psf) 1000 3001 5002 

a, -cr3 (psf) 2571 4590 5939 

CT; (psf) 3570 7591 10940 

q =(a,-o-3)/2(psf) 1285 2295 2969 

/> =(cr7 +o-5)/2 (psf) 2285 5296 7971 

(psf) 255 1655 3158 

a' 3 (psf) 745 1346 1844 

<T',-<7'3 (psf) 2571 4590 5939 

cr'; (psf) 3316 5935 7782 

q =(cr' }-o-' 3)/2(vsf) 1285 2295 2969 

p' = (cT'/+cr'3)/2(psf) 2030 3641 4813 

cr'j/o-'j 4.45 4.41 4.22 

^ =Au/(cr,-<Tj) 0.099 0.361 0.532 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP41 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-6' 

© IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 674 
4 (deg) 17.3 

Total stress 

Effective stress c' (psf) 81 
^'(deg) 37.3 

0.8 

0.7 

0.6 

532 
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36 

OH 
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0.0<9 

— i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — i — 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP41 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 4-6' 

R I C E S ' 
©IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 674 
<Hdeg) 17.3 

Total stress 

Effective stress C (psf) 
*'(deg) 

81 
37.3 
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S2, 3001 psf 

S3, 5002 psf 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/5/2013 
By: MP/NB 

©IGES 2009.2013 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Sample Description: Light brown sand with silt 

Engineering Classification: Not requested 

Sample type: Laboratory compacted 

J3 

ffl 

TestNumber: SI S2 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

S3 
Height, H (in) 5.979 5.967 5.982 

Diameter, D (in) 2.408 2.402 2.415 
Water content, w (%) 14.1 14.1 14.1 

Dry unit weight, y d (pcf) 112.4 112.2 112.3 
Saturation (%) 79.3 78.9 79.0 

Void ratio, e 0.47 0.47 0.47 
Mounting Wet Wet Wet 

Water content, w (%) 16.6 16.9 16.5 
Dry unit weight, y d (pcf) 114.8 114.2 115.1 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.44 0.45 0.44 

Area, A e o c ( in) 4.73 4.77 4.83 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.12 0.14 0.12 

Back pressure (psf) 8352 10511 11952 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 260.0 233.3 223.3 
Strain at failure, s f (%) 15.60 14.00 13.40 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Summary of strength parameters at peak deviator stress 
c (psf) 6587 

f (deg) 10.1 
Total stress 

Effective stress c' (psf) 
^(deg) 

0 
37.1 

Comments: 
Test specimens were compacted to 95% of the MDUW at OWC. The maximum dry unit weight and 
optimum water content obtained from the standard effort compaction test is 117.7 pcf and 14.0% 
respectively. 

Tested by:_ 

Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\lll\[GTXCU3v2_TP42_5-6 xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP42 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 5-6' 

© IGES 2009, 2013 

Test Number: S1 S2 S3 

<r3 (psf) 2000 3999 6001 

a r u 3 (psf) 16290 18189 17810 

CJ j (psf) 18290 22188 23811 

q = (cr; -a 3 )/2 (psf) 8145 9094 8905 

p =(o-/+cT5)/2(psf) 10145 13094 14906 

o 

Au (psf) -3409 -1866 85 

cr'3 (psf) 5409 5866 5916 

CT' ;-CT' 5 (psf) 16290 18189 17810 

cf ' j (psf) 21699 24054 23726 

q =(cr' /- (T' 5)/2(psf) 8145 9094 8905 

p ' = (cr' /+cT'5)/2(psf) 13554 14960 14821 

o- ' } /c j f j 4.01 4.10 4.01 

A = A u / ( a j - a j ) -0.209 -0.103 0.005 

o 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
{ASTM D4767) ©IGES 2009,2013 

Project: CS Mining - SE Pond Boring No.: TP42 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 5-6' 

Summary of strength parameters at peak deviator stress 

Total stress f 5 f S ^ 
<j> (deg) 10.1 

Effective stress ° ^ 
*'(deg) 37.1 

e 
PU 

^ 0.0 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP42 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 5-6' 

^ ICSES 
©IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 6587 
4 (deg) 10.1 

Total stress 

Effective stress c'(psf) 
*'(deg) 

0 
37.1 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/10/2013 

By: MP 

©IGES 2009,2013 

Boring No.: TP43 
Sample: 

Depth: 6-8' 
Sample Description: Brown silty sand with gravel 

Engineering Classification: Not requested 
Sample type: Laboratory compacted 

ffl 

Test Number: SI S2 S3 
Height, H (in) 5.973 5.993 5.979 

Diameter, D (in) 2.419 2.418 2.422 
Water content, w (%) 11.1 11.1 11.1 

Dry unit weight, y d (pcf) 114.6 114.1 114.1 

Saturation (%) 66.4 65.5 65.5 
Void ratio, e 0.44 0.45 0.45 

Mounting Wet Wet Wet 

Water content, w (%) 16.7 16.4 16.3 
Dry unit weight, y d (pcf) 114.7 115.4 115.5 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.44 0.43 0.43 

Area , ^ e o c (in") 4.59 4.55 4.56 

Area method A A A 
B 0.95 0.95 0.95 

r J 0 (min) 0.09 0.11 0.12 

Back pressure (psf) 8350 11951 9791 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 28.3 25.0 55.0 
Strain at failure, s f (%) 1.70 1.50 3.30 

Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 999 

4 (deg) 17.2 
Total stress 

Effective stress C (psf) 
*'(deg) 

130 
36.7 

Comments: 
Test specimens were compacted to 95% of the MDUW at OWC. The maximum dry unit weight and 
optimum water content obtained from standard effort compaction test is 120.2 pcf and 11.5% respectively. 

Tested by: 
R e v i e w e d : ^ Z:\PROJECTS\01640_CS_mining\002_SW_Facilit>'\llI\[GTXCU3v2 TP43_6-R.xls]Summary 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP43 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 6-8" 

© IGES 2009, 2013 

Test Number: SI S2 S3 
<r3 (psf) 1001 2999 4997 

o-j-o-s (psf) 3681 4972 7014 

cr7 (psf) 4683 7972 12011 

q = (tr; - a 3 )/2 (psf) 1841 2486 3507 

p =(cT/+cT3)/2(psf) 2842 5486 8504 

B 
o 
H 

zlw (psf) -29 1433 2833 

a ' 3 (psf) 1031 1566 2164 

t r ' , -CT' 3 (psf) 3681 4972 7014 

cr'/ (psf) 4712 6539 9178 

? =(cT /

/-a' i)/2(psf) 1841 2486 3507 

p ' = (cT' /+o-'5)/2(psf) 2871 4052 5671 

c r ' j / a ' j 4.57 4.18 4.24 

A = AU/(CT,-CTJ) -0.008 0.288 0.404 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) ©IGES 2009,2013 

Project: CS Mining - SE Pond Boring No.: TP43 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 6-8' 

Summary of strength parameters at peak deviator stress 

Total stress ° S ^ ^ 
<l> (deg) 17.2 

Effective stress C ^ 
(j)' (deg) 36.7 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) 

Project: CS Mining - SE Pond Boring No.: TP43 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 6-8* 

©IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 999 
4 (deg) 17.2 

Total stress 

Effective stress c'(psf) 130 
$' (deg) 36.7 

7500 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils ^jM€ii£S 
{ASTM D4767) ©IGES 2009,2013 

Project: CS Mining - SE Pond Boring No.: TP44 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 5.0' 
Date: 9/1 8/2013 Sample Description: Light brown sand with clay and gravel 

By: MP Engineering Classification: Not requested 

Sample type: Laboratory compacted 

TestNumber: SI S2 S3 
Height, H (in) 5.995 6.001 6.019 

Diameter, D (in) 2.413 2.413 2.410 
Water content, w (%) 12.1 12.1 12.1 

Dry unit weight, y d (pcf) 115.3 115.2 115.2 
Saturation (%) 74.0 73.7 73.6 

Void ratio, e 0.43 0.44 0.44 
Mounting Wet Wet Wet 

Water content, w (%) 15.4 14.9 14.9 
Dry unit weight, y d (pcf) 117.5 118.7 118.6 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.41 0.39 0.39 

Area, A e o c ( in) 4.49 4.44 4.43 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.12 0.15 0.20 

Back pressure (psf) 9790 9790 8353 

03 

a 
PQ 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 270.0 333.3 298.3 

Strain at failure, e f (%) 16.20 20.00 17.90 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

- V -

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 2271 
<j> (deg) 20.2 

Total stress 

Effective stress C (psf) 
^(deg) 

6 
39.1 

Comments: 
Test specimens were compacted to a 95% of the MDUW at OWC. The maxium dry unit weight and 
optimum water content obtained from the standard effort compaction test is 120.9 pcf and 12.5% 
respectively. 

Tested by: 

Reviewed: Z:\PROJECTS\0I640_CS_mining\002 ^SW_Facility\Ill\[GTXCU3v2_TP44_5.jils]Summaiy 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP44 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 5.0' 

©IGES 2009, 2013 

Test Number: SI S2 S3 
o 3 (psf) 2002 4000 8001 

cr7-cr5(psf) 8305 11273 14780 

cri (psf) 10307 15272 22781 

q -(cT/-cr5)/2(psf) 4153 5636 7390 

P =(cTy+cT3)/2(psf) 6154 9636 15391 

•*-> 
o 
H 

Au (psf) -408 672 3693 

CT'3 (psf) 2409 3328 4308 

O-VCT'JJ (psf) 8305 11273 14780 

CT'; (psf) 10715 14600 19088 

q =(cT';-cT'5)/2(psf) 4153 5636 7390 

p' = (cr'/+cT'3)/2(ps0 6562 8964 11698 
CT',ICT' 3 4.45 4.39 4.43 

A =AU/(CTI-CTJ) -0.049 0.060 0.250 

CO 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP44 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 5.01 

© IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2271 
^ (deg) 20.2 

Total stress 

Effective stress c' (psf) 6 
<*'(deg) 39.1 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP44 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 5.0' 

\$ IGBES& 
© IGES 2009, 2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2271 
(j> (deg) 20.2 

Total stress 

Effective stress C (psf) 
*'(deg) 

6 
39.1 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/23/2013 
By: MP 

© IGES 2009,2013 

Boring No.: TP51 
Sample: 

Depth: 4-5' 
Sample Description: Brown sand with silt and gravel 

Engineering Classification: Not requested 

Sample type: Laboratory compacted 

CD 
42 

<8 
CU 

m 

Test Number: SI S2 S3 
Height, H (in) 6.010 6.010 6.015 

Diameter, D (in) 2.410 2.410 2.414 
Water content, w (%) 12.4 12.4 12.4 

Dry unit weight, y d (pcf) 111.2 111.2 110.8 
Saturation (%) 67.6 67.6 66.7 

Void ratio, e 0.49 0.49 0.49 
Mounting Wet Wet Wet 

Water content, w (%) 17.6 17.2 16.5 
Dry unit weight, y d (pcf) 112.8 113.7 115.0 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.47 0.45 0.44 

Area,^ e o c (inz) 5.05 4.46 4.40 
Area method A A A 

B 0.95 0.95 0.95 
t 5 0 (min) 0.12 0.11 0.17 

Back pressure (psf) 9791 9791 9791 
Strain rate (%/min) 0.06 0.06 0.06 

Time to failure (min) 228.3 141.7 126.7 
Strain at failure, e f (%) 13.70 8.50 7.60 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 2577 
^ (deg) 23.4 

Total stress 

Effective stress c' (psf) 
*»f(deg) 

0 
38.9 

Comments: 
Test specimens were compacted to 95% of the MDUW at OWC. The maximum dry unit weight and 
optimum water content obtained from the standard effort compaction test is 116.6 pcf and 12.9% 
respectively. 

Tested by: 

Reviewed: Z:\PROJECTS\01M0 CS mining\002_SW Facility\III\[GTXCL)3v2_TP514-5.xls]Summaiy 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP51 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-5' 

© IGES 2009, 2013 

Test Number: SI S2 S3 

cr3 (psf) 1000 3001 5001 

cT ]-a 3(psf) 8701 13127 13551 

CT; (psf) 9700 16127 18552 

q = (<T;-a3 )/2 (psf) 4350 6563 6776 

p =(<T;+cT5)/2(psf) 5350 9564 11777 

o 

> 

14000 

12000 

Au (psf) -1693 -953 1107 

a'3 (psf) 2693 3954 3894 

a'j-a '3 (psf) 8701 13127 13551 

crr; (psf) 11393 17080 17446 

q =(cT';-0-'i)/2(psf) 4350 6563 6776 

/?'= (cT'/+cr
r

i)/2(psf) 7043 10517 10670 

a ' j / a f

3 4.23 4.32 4.48 

A = A u / ( a 1 - a J ) -0.195 -0.073 0.082 

13551 

127 

10000 

8701 

8000 

6000 

Q 

4000 

2000 -

51, 1000 psf 

52, 3001 psf 

53, 5001 psf 

O Failure 

n — I — I 1 — | — I — i — i — I — r i — i — \ — I — l — I — r 

5 10 15 
Axial strain, s a (%) 

2500 

2000 -

1500 -
1107 

\ 1000 

v 500 -

Cu 

K -500 -l 

953 

1000 -

1500 - 1693 

2000 

20 

~i i i l — l — i — i — i — i — i — i — i — i — | — i — i — i — r 

0 5 10 15 20 
Axial strain, € a (%) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP51 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 4-5' 

©IGES 2009.2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2577 
(f> (deg) 23.4 

Total stress 

Effective stress c' (psf) 0 
g>'(deg) 38.9 

CD 

a 
S3 

PL, 

^ 0.0 

0.4 

SI, 1000 psf 

S2, 3001 psf 

S3, 5001 psf 

O Failure 
0.3 

0.2 -

082 0.1 

073 

0.1 -

95 

0.2 

0.3 i i i i i i i i — i i - i — i — i — r 

0 5 10 15 
Axial strain, s a (%) 

5.0 

4.48 
4.5 

23 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 i I I i — i i i r 

20 5 10 15 
Axial strain, e a (%) 

20 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP51 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-5' 

©IGES 2009,2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2577 
^ (deg) 23.4 

Total stress 

Effective stress c'(psf) 
<*'(deg) 

0 
38.9 

10000 

cr 

5000 

03 

43 
CO 

SI, 1000 psf 

S2, 3001 psf 

S3, 5001 psf 

O Failure 

Mohr-Coulomb envelope 

5000 10000 
Normal stress, cr„ I p (psf) 

15000 20000 

10000 

cr 7500 

« 5000 -

03 
<D 

43 
CO 2500 

I I 1 1 1 1 1 1 1 1 1 1 1 1 I I | I I 1 1 n 1 

2500 5000 7500 10000 12500 15000 17500 20000 
Effective normal stress, a'„ Ip ' (psf) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils \ £ BGIES 
(ASTM D4767) ©IGES 2009,2013 

Project: CS Mining - SE Pond Boring No.: TP52 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 4-5' 
Date: 9/18/2013 Sample Description: Light brown sand with silt and gravel 

By: MP Engineering Classification: Not requested 

Sample type: Laboratory compacted 

Test Number: SI S2 S3 
Height, H (in) 5.990 6.007 5.983 

Diameter, D (in) 2.414 2.413 2.416 
Water content, w (%) 10.6 10.6 10.6 

Dry unit weight, y d (pcf) 113.5 113.3 113.4 
Saturation (%) 61.5 61.2 61.3 

Void ratio, e 0.46 0.46 0.46 
Mounting Wet Wet Wet 

Water content, w (%) 16.2 16.1 16.0 
Dry unit weight, y d (pcf) 115.7 115.9 116.3 

Saturation3 (%) 100.0 100.0 100.0 
Void ratio, e 0.43 0.43 0.42 

Area, A e o c (in) 4.49 4.46 4.48 
Area method A A A 

B 0.95 0.95 0.95 
1 5 0 (min) 0.11 0.14 0.15 

Back pressure (psf) 11952 14110 13392 

03 

43 

Strain rate (%/min) 0.06 0.06 0.06 
Time to failure (min) 238.3 175.0 200.0 

Strain at failure, e f (%) 14.30 10.50 12.00 
Filter paper correction No No No 
Membrane correction Yes Yes Yes 

Assumed specific gravity 2.65 

Saturation set to 100% for phase calculations 

Summary of strength parameters at peak deviator stress 
c (psf) 2982 
<j> (deg) 14.9 

Total stress 

Effective stress C (psf) 
r (deg) 

0 
37.3 

Comments: 
Test specimens were compacted to 95% of the MDUW at OWC. The maximum dry unit weight and 
optimum water content obtained from the standard effort compaction test is 118.9 pcf and 11.0% 
respectively. 

Tested by: 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP52 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 4-5' 

©IGES 2009, 2013 

Test Number: SI S2 S3 

<r5 (psf) 2001 4000 6000 

t7 7-cr 3(psf) 8906 11050 11586 

a, (psf) 10907 15050 17586 

q = (a, -cr3 )/2 (psf) 4453 5525 5793 

p =(cr/+cTJ)/2(psf) 6454 9525 11793 

12000 

10000 

Cr 
8000 

SS 6000 

o 

Q4000 

2000 

o 
H 

Au (psf) -951 427 2256 

a'3 (psf) 2951 3572 3743 

CT'7-CT'5 (psf) 8906 11050 11586 

cr'; (psf) 11858 14623 15329 

q =(cr';-cT'i)/2(psf) 4453 5525 5793 

p' = (o-'y+<7'i)/2(psf) 7404 9098 9536 

c r ' j / a ' j 4.02 4.09 4.10 

A =AU/(<TJ-<TJ) -0.107 0.039 0.195 

11586 

1050 

8906 

2001 psf 

S2,4000 psf 

S3, 6000 psf 

O Failure 

3500 

3000 

2500 2256 

2000 cr 
OH 

1500 

53 1000 
CD 

427 
o 500 

500 
95 

1000 

1500 i — i — i — i i — i — i i — i 

5 10 15 
Axial strain, s a (%) 

20 

1 — i — i — \ — r 

5 10 15 20 
Axial strain, s a (%) 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTM D4767) ©IGES 2009,2013 

Project: CS Mining - SE Pond Boring No.: TP52 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-5* 

Summary of strength parameters at peak deviator stress 

Total stress C. 5?S*? 
<j> (deg) 14.9 

Effective stress ° ^ 
gT(deg) 37.3 

C3 
PL4 

SI, 2001 psf 

S2,4000 psf 

S3, 6000 psf 

O Failure 

0.5 

0.4 -

0.3 

95 
0.2 

0.1 

039 

0.0 

07 
0.1 

0.2 1—1 1—1 1—1 1 1 1—1—1 1—1 

V 

4.5 

4.09 4.10 4.02 

4.0 

3.5 

3.0 

2.5 

1.5 -

1.0 1 1 1 1 1 1 1 1 1 1 1—1 1 1—1 

2.0 -

5 10 15 20 
Axial strain, s a (%) 

5 10 15 
Axial strain, E a (%) 

20 
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Consolidated Undrained Triaxial Compression Test for Cohesive Soils 
(ASTMD4767) 

Project: CS Mining - SE Pond Boring No.: TP52 
No: 01640-002(111) Sample: 

Location: Milford, UT Depth: 4-5' 

\# B€£E$ 
©IGES 2009.2013 

Summary of strength parameters at peak deviator stress 
c (psf) 2982 
^ (deg) 14.9 

Total stress 

Effective stress c' (psf) 0 
*'(deg) 37.3 

10000 

C? 
Cfl 
& 

8000 

6000 

cu 
£ 4000 

OQ 

2000 -

10000 

7500 
on 

«f 5000 

cu 
4= 
OO 2500 

SI, 2001 psf 

S2,4000 psf 

S3, 6000 psf 

O Failure 

— Mohr-Coulomb envelope 

2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 
Normal stress, cr„ / p (psf) 

0 2500 5000 7500 10000 12500 15000 17500 20000 
Effective normal stress, a ' n i p ' (psf) 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/18/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0172 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP51 
Sample: 
Depth: 4-5' 

Sample Description: Brown sand with silt and gravel 

Sample type: Laboratory compacted 
Dry unit weight 110.8 pcf 

at 12.9 (%)w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
1000 
1116 
0.091 

Initial Pre-shear 

Sample 2 
3000 
2928 
0.121 

Initial Pre-shear 

Sample 3 
5000 
4032 
0.161 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9767 
2.416 

1.0000 
2.416 

0.9683 
2.416 

1.0000 
2.416 

0.9713 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (g) 

193.29 
42.66 

199.45 
42.66 

193.17 
42.54 

198.70 
42.54 

197.18 
46.55 

202.93 
46.55 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

477.56 
440.26 
140.31 
12.4 
111.3 
0.49 
67.8 

17.0 
113.9 
0.45 
100.0 

477.56 
440.26 
140.31 
12.4 
111.3 
0.49 
67.8 

16.6 
114.9 
0.44 
100.0 

477.56 
440.26 
140.31 

12.4 
111.3 
0.49 
67.8 

16.7 
114.6 
0.44 
100.0 

*'(deg) 36. Average of 3 samples Initial Pre-shear 
505 Water content (%) 12.4 16.8 

*Pre-shear saturation set to 100% for phase calculations I Dry unit weight (pcf) 111.3 114.5 

4500 

4000 

3500 i 

3000 

2500 

2000 :. 

1500 i 

1000 
500 

0.050 

0.040 

0.030 

0.020 

0.0 0 

0.000 

6000 

5000 

Cr 
a 

4000 

* 3000 

es 
•S 2000 

s 
o 

1000 

I I 

O1000 psf • 3000 psf 

A 5000 psf 

- A 

-0.010 
0.00 0.05 0.10 0.15 0.20 0.25 

Lateral displacement (in) 
0.30 

1000 2000 3000 4000 5000 6000 

Nominal normal stress (psf) 

Entered by: 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 

©IGES 2009, 2013 

Displacement 

(in-) 

Nominal normal stress = 1000 psf 

Lateral Nominal Normal 

0.000 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

Shear Stress 

(psf) 
0 
276 
396 
516 
612 
684 
756 
828 
876 
924 
960 
1008 
1020 
1044 
1056 
1092 
1092 
1104 
1116 
1116 
1104 
1116 
1116 
1116 
1104 
1068 
1068 
1080 
1044 
1032 
1020 
996 
972 
960 
936 
936 
924 
912 
900 
876 
876 
852 
828 
828 
780 
780 
780 
780 
792 
780 
780 
756 
756 
720 
708 
708 
720 
708 
732 
732 
708 

DisplacementfDisplacement Shear Stress Displacement 

(in.) (psf) (in.) (in.) 
TToW 
0.000 
0.000 
0.001 
0.002 
0.002 
0.003 
0.004 
0.005 
0.006 
0.008 
0.010 
0.011 
0.012 
0.014 
0.016 
0.017 
0.019 
0.021 
0.022 
0.024 
0.025 
0.027 
0.029 
0.030 
0.032 
0.033 
0.035 
0.036 
0.037 
0.038 
0.039 
0.040 
0.041 
0.042 
0.043 
0.043 
0.044 
0.045 
0.045 
0.045 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 
0.046 

NommaTnoTmantre^s^^obT^isf" 

Boring No.: TP51 
Sample: 

Depth: 4-5' 

Lateral Nominal Normal 

0.000 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

0 
576 
924 
1164 
1404 
1596 
1764 
1920 
2040 
2184 
2280 
2364 
2460 
2556 
2616 
2700 
2760 
2784 
2844 
2880 
2892 
2892 
2892 
2916 
2928 
2916 
2868 
2844 
2820 
2784 
2796 
2760 
2748 
2700 
2676 
2604 
2568 
2544 
2472 
2448 
2436 
2388 
2340 
2340 
2292 
2304 
2232 
2196 
2196 
2184 
2220 
2124 
2124 
2088 
2040 
2064 
2040 
1992 
1980 
1956 
1944 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.002 
0.002 
0.003 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.011 
0.012 
0.014 
0.015 
0.016 
0.017 
0.018 
0.019 
0.021 
0.022 
0.023 
0.024 
0.025 
0.026 
0.027 
0.028 
0.028 
0.029 
0.030 
0.030 
0.031 
0.031 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.031 
0.031 
0.031 
0.030 
0.030 

Nominal normal stress = psf 

Lateral Nominal Normal 
Displacement 

(in.) 
T W 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

Shear Stress 

(psQ 

Displacement 

(in.) 
0 
612 
900 
1320 
1644 
1956 
2208 
2436 
2616 
2772 
2892 
2988 
3108 
3180 
3276 
3336 
3408 
3468 
3516 
3576 
3612 
3672 
3720 
3780 
3816 
3840 
3900 
3924 
3984 
3972 
4008 
4008 
4032 
4020 
4020 
4020 
3984 
3972 
3948 
3948 
3948 
3912 
3888 
3840 
3804 
3780 
3708 
3708 
3672 
3612 
3588 
3564 
3516 
3504 
3444 
3444 
3384 
3384 
3324 
3312 
3312 

0.000 
0.000 
-0.001 
-0.001 
-0.002 
-0.002 
-0.002 
-0.002 
-0.002 
-0.002 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
0.000 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.003 
0.003 
0.003 
0.004 
0.004 
0.005 
0.005 
0.006 
0.006 
0.006 
0.007 
0.007 
0.008 
0.008 
0.009 
0.009 
0.010 
0.010 
0.010 
0.011 
0.011 
0.011 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.011 
0.011 
0.011 



Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/18/2013 

By: JDF 
Test type: Inundated 

Lateral displacement (in.): 0.3 
Shear rate (in./min): 0.0200 
Specific gravity, Gs: 2.65 Assumed 

© IGES 2009, 2013 

Boring No.: TP52 
Sample: 
Depth: 4-5' 

Sample Description: Brown sand 

Sample type: Laboratory compacted 
Dry unit weight 113 pcf 

at 11 (%) w 
Compaction specifications: 95% of 

ASTM D698B 

Nominal normal stress (psf) 
Peak shear stress (psf) 

Lateral displacement at peak (in) 

Sample 1 
2000 
2100 
0.081 

Initial Pre-shear 

Sample 2 
4000 
3732 
0.111 

Initial Pre-shear 

Sample 3 
6000 
5016 
0.096 

Initial Pre-shear 
Sample height (in) 

Sample diameter (in) 
1.0000 
2.416 

0.9864 
2.416 

1.0000 
2.416 

0.9774 
2.416 

1.0000 
2.416 

0.9783 
2.416 

Wt. rings + wet soil (g) 
Wt. rings (g) 

193.33 
42.31 

201.41 
42.31 

193.97 
42.95 

201.38 
42.95 

193.56 
42.54 

201.03 
42.54 

Wet soil + tare (g) 
Dry soil + tare (g) 

Tare (g) 
Water content (%) 

Dry unit weight (pcf) 
Void ratio, e, for assumed Gs 

Saturation (%)* 

746.88 
690.53 
160.19 
10.6 
113.4 
0.46 
61.4 

16.5 
115.0 
0.44 
100.0 

746.88 
690.53 
160.19 
10.6 
113.4 
0.46 
61.4 

16.1 
116.0 
0.43 
100.0 

746.88 
690.53 
160.19 

10.6 
113.4 
0.46 
61.4 

16.1 
115.9 
0.43 
100.0 

36 
c' (psf) 700 

Average of 3 samples Initial Pre-shear 

"Pre-shear saturation set to 100% for phase calculations 
Water content (%) 10.6 

I Dry unit weight (pcf) 
16.2 

113.4 115.6 

6000 

5000 

4000 

3000 

2000 

1000 

0.035 

0.030 

0.025 

0.020 

0.015 
0.010 
0.005 

0.000 

0.005 

8000 

<5 6000 
a 

« 4000 

m 
B 

*i 
£ 2000 

O 2000 psf • 4000 psf 

A 6000 psf 

0.00 0.05 0.10 0.15 0.20 
Lateral displacement (in) 

0.25 0.30 
2000 4000 6000 

Nominal normal stress (psf) 

8000 

Entered by: 
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Direct Shear Test for Soils Under Drained Conditions 
(ASTM D3080) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 

© IGES 2009, 201 

Nominal normal stress = 2000 psf 

Lateral Nominal Normal 
Displacement 

(in.) 
Shear Stress 

(psf) 
0.000 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

324 
612 
888 
1068 
1284 
1464 
1596 
1740 
1824 
1920 
1980 
2028 
2052 
2076 
2088 
2100 
2064 
2052 
2040 
2004 
1968 
1932 
1884 
1836 
1812 
1764 
1728 
1704 
1644 
1656 
1596 
1560 
1536 
1524 
1488 
1500 
1452 
1428 
1404 
1380 
1392 
1344 
1344 
1332 
1320 
1332 
1356 
1368 
1356 
1356 
1368 
1392 
1356 
1356 
1332 
1308 
1332 
1332 
1344 
1308 

Displacemem 

(in.) 
0.000 
0.000 
0.000 
0.001 
0.001 
0.001 
0.002 
0.003 
0.004 
0.005 
0.006 
0.008 
0.010 
0.011 
0.013 
0.015 
0.017 
0.018 
0.020 
0.022 
0.023 
0.024 
0.025 
0.026 
0.027 
0.028 
0.029 
0.029 
0.030 
0.031 
0.031 
0.032 
0.032 
0.032 
0.032 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.032 
0.031 
0.031 
0.031 
0.031 

t Displacement 

(in.) 

Boring No.: TP52 
Sample: 
Depth: 4-5' 

Nommal normal stress = 4000 psf 

Lateral Nominal Normal 

TOT 
0.006 
0.011 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.077 
0.081 
0.086 
0.091 
0.096 
0.101 
0.106 
0.111 
0.116 
0.121 
0.126 
0.131 
0.136 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.182 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

Shear Stress 

(psf) 

DispIacement|D 

(in.) 
0 0 
540 
900 
1248 
1560 
1908 
2220 
2520 
2784 
2976 
3156 
3276 
2988 
3084 
3276 
3396 
3480 
3552 
3612 
3648 
3660 
3708 
3732 
3732 
3720 
3696 
3672 
3636 
3588 
3516 
3432 
3408 
3360 
3300 
3252 
3216 
3168 
3108 
3036 
3024 
2976 
2916 
2904 
2868 
2832 
2796 
2760 
2748 
2700 
2676 
2640 
2616 
2592 
2568 
2556 
2580 
2532 
2532 
2508 
2520 
2508 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.002 
0.002 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.012 
0.013 
0.015 
0.016 
0.017 
0.018 
0.019 
0.020 
0.021 
0.022 
0.023 
0.024 
0.024 
0.025 
0.025 
0.026 
0.026 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.027 
0.026 
0.026 
0.026 
0.026 
0.025 
0.025 
0.025 

Nominal normal stress = 6000 psf 

Lateral Nominal Normal 
isplacement 

(in.) 
0.000 
0.006 
0.010 
0.016 
0.021 
0.026 
0.031 
0.036 
0.041 
0.046 
0.051 
0.056 
0.061 
0.066 
0.071 
0.076 
0.081 
0.086 
0.092 
0.096 
0.101 
0.107 
0.111 
0.116 
0.122 
0.126 
0.131 
0.137 
0.141 
0.146 
0.151 
0.156 
0.161 
0.166 
0.171 
0.176 
0.181 
0.186 
0.191 
0.196 
0.201 
0.206 
0.211 
0.216 
0.221 
0.226 
0.231 
0.236 
0.241 
0.246 
0.251 
0.256 
0.261 
0.266 
0.271 
0.276 
0.281 
0.286 
0.291 
0.296 
0.301 

Shear Stress 

(psf) 
T 
576 
1428 
2112 
2676 
3108 
3468 
3756 
4032 
4224 
4416 
4548 
4668 
4776 
4812 
4860 
4944 
4956 
4992 
5016 
5016 
5004 
4980 
4968 
4968 
4956 
4944 
4884 
4848 
4788 
4728 
4680 
4644 
4620 
4584 
4524 
4476 
4440 
4392 
4332 
4296 
4236 
4164 
4140 
4140 
4092 
4056 
4020 
3984 
3972 
3888 
3912 
3876 
3876 
3852 
3780 
3768 
3780 
3756 
3732 
3756 

Displacement 
(in.) 

"oUoo" 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.001 
0.002 
0.003 
0.004 
0.004 
0.005 
0.006 
0.007 
0.008 
0.009 
0.010 
0.011 
0.011 
0.012 
0.013 
0.014 
0.014 
0.015 
0.016 
0.017 
0.017 
0.018 
0.018 
0.019 
0.019 
0.020 
0.020 
0.020 
0.021 
0.021 
0.021 
0.021 
0.021 
0.022 
0.022 
0.022 
0.022 
0.022 
0.022 
0.022 
0.022 
0.022 
0.021 
0.021 
0.021 
0.021 
0.021 
0.020 
0.020 
0.020 
0.019 
0.019 
0.019 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/4/2013 
By: MP 

# AGES' 
©IGES 2005,2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.009 

Sample Diameter, D (i n) 2.412 

Sample Length, L (cm) 7.643 

Sample Area, A (cmA2) 29.479 

Sample Volume, V (cmA3) 225.30 

Wt. Rings + Wet Soil (g) 431.49 

Wt. Rings (g) 0 

Wet Unit Wt., Ym (pcf) 119.6 

Wet Soil + Tare (g) 310.06 

Dry Soil + Tare (g) 284.01 

Tare(g) 126.38 

Weight of solids, Ws (g) 370.29 

Water Content, w (%) 16.53 

Dry Unit Wt, y d (pcf) 102.6 

Void ratio, e, for assumed Gs 0.61 

Saturation (%), for assumed Gs 71.5 

3.000 

2.39 

7.620 

29.037 

221.26 

OJ 
CJ) 

C/3 

Average K (cm/sec) 1.9E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Sample Description: Light brown clayey sand 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 16.5 (%)w 

Optimum water content (%) 16.5 

Maximum dry unit weight (pcf) 107.9 

Gs 2.65 Assumed 

Cell No. T3 

Station No. 4 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 34.5 

Backpressure top (psi) 34.5 

System volume coefficient (cm'Vpsi) 0.105 

System volume change (cm'1) 4.36 

Net sample volume change (cm') -4.04 

Bottom burette ground length, l b (cm) 81.90 

Top burette ground length, 1, (cm) 81.98 

Burette area, a (cm2) 0.197 

Conversion, reading to cm head (cm/rd) 5.076 

6.9 

6.9 
Initial (o) Final (f) 

0.66 0.96 

16.10 24.50 
0.0 4 .4 

Start Date and Time: 8/28/13 11:10 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h, 

(cm) 
h 2 K Temp Vise. Ratic K b 

(cm) (cm/sec) (°C) Rf (cm/sec) 

180.0 
0.00 
3.90 

10.00 
6.12 

50.68 11.19 2.2E-04 24.2 0.90 2.0E-04 

180.0 0.00 
3.90 

10.00 
6.10 

50.68 11.09 2.2E-04 24.7 0.89 2.0E-04 

180.0 0.00 
3.92 

10.00 
6.08 

50.68 10.88 2.2E-04 25.1 0.89 2.0E-04 

180.0 0.00 
3.90 

10.00 
6.08 

50.68 10.99 2.2E-04 26.1 0.87 1.9E-04 

Entered b y : _ 

R e v i e w e d : Z:\PROreCTS\01640_CS_mining\002_SW_Facility\Iir^XBPFRHvl_TP'll_4-6.xls]l 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (!!!) 
Location: Milford, UT 

Date: 9/4/2013 
By: MP 

©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.009 

Sample Diameter, D (in) 2.412 

Sample Length, L (cm) 7.643 

Sample Area, A (cmA2) 29.479 

Sample Volume, V (cmA3) 225.30 

Wt. Rings + Wet Soil (g) 431.49 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 119.6 

Wet Soil + Tare (g) 310.06 

Dry Soil + Tare (g) 284.01 

Tare(g) 126.38 

Weight of solids, Ws (g) 370.29 

Water Content, w (%) 16.53 

Dry Unit Wt, y d (pcf) 102.6 

Void ratio, e, for assumed Gs 0.61 

Saturation (%), for assumed Gs 71.5 

2.992 

2.38 

7.601 

28.659 

217.83 

T3 
0) 
W) 
cd 
C/3 

Average K (cm/sec) 1.6E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Sample Description: Light brown clayey sand 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 16.5 (%)w 

Optimum water content (%) 16.5 

Maximum dry unit weight (pcf) 107.9 

Gs 2.65 Assumed 

Cell No. T3 

Station No. 4 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm'') 

Net sample volume change (cm1) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

20.8 

20.8 
Initial (o) Final (f) 

0.66 0.96 

16.10 29.40 
0.0 55.3 
34.5 

34.5 

0.105 

5.82 

-7.48 

81.90 

81.98 

0.197 

5.076 
Start Date and Time: 8/29/13 8:53 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette n i h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

180.0 
0.00 
3.50 

10.00 
6.45 

50.68 14.89 1.8E-04 24.0 0.91 1.6E-04 

180.0 0.00 
3.50 

10.00 
6.50 

50.68 15.15 1.8E-04 24.0 0.91 1.6E-04 

180.0 0.00 
3.51 

10.00 
6.49 

50.68 15.05 1.8E-04 24.0 0.91 1.6E-04 

180.0 0.00 
3.52 

10.00 
6.48 

50.68 14.95 1.8E-04 24.0 0.91 1.6E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\m\lKJ3PFRHvl_TP41_4-6.xls]: 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/4/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.009 2.987 
Sample Diameter, D (in) 2.412 2.37 

Sample Length, L (cm) 7.643 7.586 
Sample Area, A (cmA2) 29.479 28.378 

Sample Volume, V (cmA3) 225.30 215.29 
Wt. Rings + Wet Soil (g) 431.49 452.74 

Wt. Rings (g) 0 0 
Wet Unit Wt., y ra (pcf) 119.6 131.3 

Wet Soil + Tare (g) 310.06 574.63 
Dry Soil + Tare (g) 284.01 492.26 

Tare(g) 126.38 122.37 
Weight of solids, Ws (g) 370.29 370.29 

Water Content, w (%) 16.53 22.27 
Dry Unit Wt, yd (pcf) 102.6 107.4 

Void ratio, e, for assumed Gs 0.61 0.59 
Saturation (%), for assumed Gs 71.5 100 a 

Average K (cm/sec) 1.4E-04 

Saturation set to 100% for phase calculations 
K corrected to 20°C 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Sample Description: Light brown clayey sand 
Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 
at 16.5 (%)w 

Optimum water content (%) 16.5 
Maximum dry unit weight (pcf) 107.9 

Gs 2.65 Assumed 
Cell No. T3 

Station No. 4 
Permeant liquid used De-aired tap water 

Total backpressure (psi) 34.5 
Effective horiz. consolidation stress (psi) 
Effective vert, consolidation stress (psi) 

B value 
3 External Burette (cm ) 

Cell Pressure (psi) 
Backpressure bottom (psi) 

Backpressure top (psi) 
System volume coefficient (cm'Vpsi) 

System volume change (cm3) 
Net sampie volume change (cm3) 

Bottom burette ground length, l b (cm) 
Top burette ground length, I, (cm) 

Burette area, a (cm2) 
Conversion, reading to cm head (cm/rd) 

34.7 
34.7 

Initial (o) Final (f) 

0.66 0.96 
16.10 33.40 
0.0 69.2 
34.5 
34.5 

0.105 
7.29 

-10.01 
81.90 
81.98 
0.197 
5.076 

Start Date and Time: 9/3/13 13:45 

Elapsed 
time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h, h2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

180.0 
0.00 
3.40 

10.00 
6.62 

50.68 16.27 1.7E-04 27.4 0.84 1.4E-04 

180.0 
0.00 
3.34 

10.00 
6.64 

50.68 16.67 1.6E-04 27.4 0.84 1.4E-04 

180.0 
0.00 
3.32 

10.00 
6.64 

50.68 16.77 1.6E-04 27.4 0.84 1.4E-04 

180.0 
0.00 
3.30 

10.00 
6.70 

50.68 17.18 1.6E-04 27.4 0.84 1.3E-04 

180.0 0.00 
3.28 

10.00 
6.72 

50.68 17.38 1.6E-04 27.4 0.84 1.3E-04 

180.0 
0.00 
3.30 

10.00 
6.70 

50.68 17.18 1.6E-04 27.4 0.84 1.3E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Fadlity\m\[KBPFRHv 1 _TP41 4-6.xls]3 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/23/2013 

By: MP 

^ ICSES' 
©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.000 

Sample Diameter, D (in) 2.416 

Sample Length, L (cm) 7.620 

Sample Area, A (cmA2) 29.577 

Sample Volume, V (cmA3) 225.38 

Wt. Rings + Wet Soil (g) 606.56 

Wt. Rings (g) 145.96 

Wet Unit Wt., y m (pcf) 127.6 

Wet Soil + Tare (g) 458.04 

Dry Soil + Tare (g) 417.14 

Tare(g) 127.7 

Weight of solids, Ws(g) 403.57 

Water Content, w (%) 14.13 

Dry Unit Wt, y d (pcf) 111.8 

Void ratio, e, for assumed Gs 0.48 

Saturation (%), for assumed Gs 78.0 

2.992 

2.40 

7.599 

29.175 

221.71 

T3 

bO 
cd 
C/3 

Average K (cm/sec) 4.87E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Sample Description: Light brown sand with silt 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 14 (%)w 

Optimum water content (%) 14 

Maximum dry unit weight (pcf) 117.7 

Gs 2.65 Assumed 

Cell No. 2 

Station No. 3 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'/psi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

13.9 

13.9 
Initial (o) Final (f) 

0.24 0.96 

00 18.50 

0.0 43.4 
29.5 

29.5 

0.158 

6.84 

-3.66 

82.10 

81.9 

0.197 

5.076 
Start Date and Time: 9/17/13 11:22 

Elapsed 

time (sec) 

Bottom Burette 

(cmJ) 

Top Burette n , h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

90.0 
0.00 
4.22 

10.00 
5.74 

50.96 7.92 5.3E-04 23.6 0.92 4.9E-04 

90.0 0.00 
4.22 

10.00 
5.76 

50.96 8.02 5.3E-04 23.6 0.92 4.8E-04 

90.0 

90.0 

90.0 

0.00 
4.20 
0.00 
4.24 
0.00 
4.52 

10.00 
5.76 
10.00 
5.76 
10.00 
5.98 

50.96 

50.96 

50.96 

8.12 

7.92 

7.61 

5.2E-04 

5.3E-04 

5.4E-04 

23.6 

23.6 

23.6 

0.92 

0.92 

0.92 

4.8E-04 

4.9E-04 

5.0E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facilily\in\(KJBPFRHvl_TP42_5-6.xls]l 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/23/2013 

By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.000 

Sample Diameter, D (in) 2.416 

Sample Length, L (cm) 7.620 

Sample Area, A (cmA2) 29.577 

Sample Volume, V (cmA3) 225.38 

Wt. Rings + Wet Soil (g) 606.56 

Wt. Rings (g) 145.96 

Wet Unit Wt., y m (pcf) 127.6 

Wet Soil + Tare (g) 458.04 

Dry Soil + Tare (g) 417.14 

Tare(g) 127.7 

Weight of solids, Ws (g) 403.57 

Water Content, w (%) 14.13 

Dry Unit Wt, y d (pcf) 111.8 

Void ratio, e, for assumed Gs 0.48 

Saturation (%), for assumed Gs 78.0 

2.988 

2.39 

7.589 

28.965 

219.81 

73 

bO 
cd -(—> 
C/3 

Average K (cm/sec) 4.81 E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Sample Description: Light brown sand with silt 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 14 (%)w 

Optimum water content (%) 14 

Maximum dry unit weight (pcf) 117.7 

Gs 2.65 Assumed 

Cell No. 2 

Station No. 3 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, I, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

27.8 

27.8 
Initial (o) Final (f) 

0.24 0.96 

8.00 22.60 
0.0 57.3 

29.5 

29.5 

0.158 

9.03 

-5.57 

82.10 

81.9 

0.197 

5.076 

Start Date and Time: 9/18/13 12:14 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette h ] h 2 K Temp Visc.Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

90.0 
0.00 
4.12 

10.00 
5.84 

50.96 8.93 5.0E-04 21.6 0.96 4.8E-04 

120.0 0.00 
4.52 

10.00 
5.44 

50.96 4.87 5.0E-04 21.6 0.96 4.9E-04 

125.0 0.00 
4.54 

10.00 
5.40 

50.96 4.57 5.0E-04 21.6 0.96 4.8E-04 

65.0 0.00 
3.60 

10.00 
6.40 

50.96 14.41 5.0E-04 21.6 0.96 4.8E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640 CS_mining\002_SW_Facility\m\[KJBPFRHv] TP42_5-6.xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/23/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.000 2.985 

Sample Diameter, D (in) 2.416 2.39 

Sample Length, L (cm) 7.620 7.583 

Sample Area, A (cmA2) 29.577 28.854 

Sample Volume, V (cmA3) 225.38 218.80 

Wt. Rings + Wet Soil (g) 606.56 467.12 

Wt. Rings (g) 145.96 0 

Wet Unit Wt., y m (pcf) 127.6 133.3 

Wet Soil + Tare (g) 458.04 584.77 

Dry Soil + Tare (g) 417.14 522.7 

Tare(g) 127.7 128.52 

Weight of solids, Ws(g) 403.57 403.57 

Water Content, w (%) 14.13 15.75 

Dry Unit Wt, y d (pcf) 111.8 115.1 

Void ratio, e, for assumed Gs 0.48 0.44 

Saturation (%), for assumed Gs 78.0 95.6 

Average K (cm/sec) 4.70E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Sample Description: Light brown sand with silt 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 14 (%)w 

Optimum water content (%) 14 

Maximum dry unit weight (pcf) 117.7 

Gs 2.65 Assumed 

Cell No. 2 

Station No. 3 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm ) 

Conversion, reading to cm head (cm/rd) 

41.7 

41.7 
Initial (o) Final (f) 

0.24 0.96 

00 25.80 

0.0 71.2 
29.5 

29.5 

0.158 

11.22 

-6.58 

82.10 

81.9 

0.197 

5.076 

Start Date and Time: 9/19/13 13:27 

Elapsed Bottom Burette Top Burette h, h 2 K Temp Vise. Ratic K b 

3 3 
time (sec) (cm) (cm) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

90.0 
0.00 
4.10 

10.00 
5.86 

50.96 9.13 4.9E-04 21.2 0.97 4.8E-04 

90.0 0.00 
4.04 

10.00 
5.92 

50.96 9.74 4.8E-04 21.2 0.97 4.6E-04 

90.0 0.00 
4.06 

10.00 
5.92 

50.96 9.64 4.8E-04 21.2 0.97 4.7E-04 

105.0 0.00 
4.32 

10.00 
5.66 

50.96 7.00 4.9E-04 21.2 0.97 4.8E-04 

75.0 0.00 
3.70 

10.00 
6.30 

50.96 13.40 4.6E-04 19.6 1.01 4.7E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_minmg\002_S W_Facility\m\[KBPFRHv 1 _TP42_5-6.xls]} 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/24/2013 

By: MP 

©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.014 

Sample Diameter, D (in) 2.408 

Sample Length, L (cm) 7.656 

Sample Area, A (cmA2) 29.381 

Sample Volume, V (cmA3) 224.93 

Wt. Rings + Wet Soil (g) 458.03 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 127.1 

Wet Soil + Tare (g) 493.57 

Dry Soil + Tare (g) 456.61 

Tare(g) 124.11 

Weight of solids, Ws (g) 412.21 

Water Content, w (%) 11.12 

Dry Unit Wt, y d (pcf) 114.4 

Void ratio, e, for assumed Gs 0.45 

Saturation (%), for assumed Gs 66.0 

3.002 

2.38 

7.626 

28.812 

219.73 

GO 
cd •*-> 
C/3 

Average K (cm/sec) 2.5E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP43 
Sample: 
Depth: 6-8' 

Sample Description: Brown silty sand with gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11.5 (%)w 

Optimum water content (%) 11.5 

Maximum dry unit weight (pcf) 120.2 

Gs 2.65 Assumed 

Cell No. T2 

Station No. T2 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 

6.9 

6.9 
Initial (o) Final (f) 

0.66 0.98 

10.10 19.30 
0.0 36.9 

30.0 

30.0 

0.108 

4.00 

-5.20 

69.95 

69 

0.873 

1.145 

Start Date and Time: 9/16/13 12:37 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
hi h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

480.0 
1.00 
9.00 

24.00 
16.00 

27.29 8.97 2.7E-04 21.4 0.97 2.6E-04 

600.0 1.00 
9.50 

24.00 
15.50 

27.29 7.82 2.4E-04 21.4 0.97 2.3E-04 

600.0 1.00 
9.20 

24.00 
15.90 

27.29 8.62 2.2E-04 21.2 0.97 2.2E-04 

600.0 1.00 
9.90 

24.00 
15.10 

27.29 6.90 2.6E-04 21.0 0.98 2.6E-04 

480.0 
1.00 
9.30 

24.00 
15.70 

27.29 8.28 2.9E-04 21.6 0.96 2.8E-04 

540.0 1.00 
9.10 

24.00 
15.90 

27.29 8.74 2.4E-04 21.2 0.97 2.4E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_S W_Faciliry\m\[KBPFRHv 1 _TP43_6-8.xls] 1 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/24/2013 
By: MP 

©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.014 

Sample Diameter, D (in) 2.408 

Sample Length, L (cm) 7.656 

Sample Area, A (cmA2) 29.381 

Sample Volume, V (cmA3) 224.93 

Wt. Rings + Wet Soil (g) 458.03 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 127.1 

Wet Soil + Tare (g) 493.57 

Dry Soil + Tare (g) 456.61 

Tare(g) 124.11 

Weight of solids, Ws (g) 412.21 

Water Content, w (%) 11.12 

Dry Unit Wt, y d (pcf) 114.4 

Void ratio, e, for assumed Gs 0.45 

Saturation (%), for assumed Gs 66.0 

2.999 

2.38 

7.618 

28.659 

218.33 

OJ 

cd 
-4—> 
C/3 

Average K (cm/sec) 2.1E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP43 
Sample: 
Depth: 6-8' 

Sample Description: Brown silty sand with gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11.1 (%)w 

Optimum water content (%) 11.5 

Maximum dry unit weight (pcf) 120.2 

Gs 2.65 Assumed 

Cell No. T2 

Station No. T2 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 
20.8 

20.8 
Initial (o) Final (f) 

0.66 0.98 

10.10 22.20 

0.0 50.8 
30.0 

30.0 

0.108 

5.50 

-6.60 

69.95 

69 

0.873 

1.145 

Start Date and Time: 9/20/13 8:43 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette h, h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) Rf (cm/sec) 

1260.0 
I . 00 

I I . 70 
24.00 
13.20 

27.29 2.67 2.1 E-04 21.8 0.96 2.1 E-04 

840.0 1.00 
10.80 

24.00 
14.10 

27.29 4.73 2.4E-04 22.3 0.95 2.3E-04 

720.0 1.00 
10.40 

24.00 
14.60 

27.29 5.76 2.5E-04 23.0 0.93 2.3E-04 

900.0 1.00 
10.30 

24.00 
14.70 

27.29 5.99 2.0E-04 23.0 0.93 1.8E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\niAllCBPFRHvl_TP43_6-8.xlEl2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 

Project: CS Mining - SE Pond 
No: 01640-002 (HI) 

Location: Milford, UT 
Date: 9/24/2013 

By: MP 

Initial (o) Final (f) 

Sample Height, H (in) 3.014 2.996 

Sample Diameter, D (in) 2.408 2.37 

Sample Length, L (cm) 7.656 7.609 

Sample Area, A (cmA2) 29.381 28.483 

Sample Volume, V (cmA3) 224.93 216.74 

Wt. Rings + Wet Soil (g) 458.03 478.37 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 127.1 137.8 

Wet Soil + Tare (g) 493.57 605.61 

Dry Soil + Tare (g) 456.61 539.50 

Tare(g) 124.11 127.6 

Weight of solids, Ws(g) 412.21 412.21 

Water Content, w (%) 11.12 16.05 

Dry Unit Wt, y d (pcf) 114.4 118.7 

Void ratio, e, for assumed Gs 0.45 0.43 

Saturation (%), for assumed Gs 66.0 100 a 

Average K (cm/sec) 1.9E-04 

Saturation set to 100% for phase calculations 
1 K corrected to 20°C 

© IGES 2005, 2013 

Boring No.: TP43 
Sample: 
Depth: 6-8f 

Sample Description: Brown silty sand with gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11.1 (%)w 

Optimum water content (%) 11.5 

Maximum dry unit weight (pcf) 120.2 

Gs 2.65 Assumed 

Cell No. T2 

Station No. T2 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 30 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm') 

Cell Pressure (psi) 

Backpressure bottom (psi) 30.0 

Backpressure top (psi) 30.0 

System volume coefficient (cm'Vpsi) 0.108 

System volume change (cm") 7.01 

Net sample volume change (cm3) -8.19 

Bottom burette ground length, l b (cm) 69.95 

Top burette ground length, 1, (cm) 69 

Burette area, a (cm2) 0.873 

Conversion, reading to cm head (cm/rd) 1.145 

34.7 
34.7 

Initial (o) Final (f) 

0.66 0.98 

10.10 25.30 

0.0 64.7 

Start Date and Time: 9/23/13 8:42 

Elapsed 

time (sec) 

Bottom Burette 

(cm J) 

Top Burette 

(cm3) (cm) 

h 2 K Temp Visc.Ratk K b 

(cm) (cm/sec) (°C) Rf (cm/sec) 

1380.0 
I . 00 

I I . 50 
24.00 
13.50 

27.29 3.24 1.8E-04 20.6 0.99 1.8E-04 

1200.0 I . 00 
I I . 20 

24.00 
13.80 

27.29 3.93 1.9E-04 20.6 0.99 1.9E-04 

1260.0 2.40 
12.40 

24.10 
14.10 

25.80 2.90 2.0E-04 20.6 0.99 2.0E-04 

1200.0 0.90 
11.60 

24.30 
13.50 

27.74 3.13 2.1 E-04 22.4 0.94 2.0E-04 

960.0 2.30 
11.60 

24.20 
14.70 

26.03 4.50 2.1E-04 22.4 0.94 2.0E-04 

1200.0 0.90 
11.30 

24.10 
13.70 

27.51 3.70 2.0E-04 22.4 0.94 1.8E-04 

Entered by : 
Reviewed: Z:\PROJECTS\01640 CS_mining\002_SW _Facil«yin\rKBPFRHvl_TP43_6-8.xls]3 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/16/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.018 

Sample Diameter, D (in) 2.407 

Sample Length, L (cm) 7.666 

Sample Area, A (cmA2) 29.357 

Sample Volume, V (cmA3) 225.04 

Wt. Rings + Wet Soil (g) 465.5 

Wt. Rings (g) 0 

Wet Unit Wt., Ym (pcf) 129.1 

Wet Soil + Tare (g) 591.34 

Dry Soil + Tare (g) 541.06 

Tare(g) 127.72 

Weight of solids, Ws (g) 415.02 

Water Content, w (%) 12.16 

Dry Unit Wt, y d (pcf) 115.1 

Void ratio, e, for assumed Gs 0.44 

Saturation (%), for assumed Gs 73.8 

3.010 

2.39 

7.646 

28.967 

221.47 

T3 
CU 
CJ) 

C/3 

Average K (cm/sec) 6.3E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP44 
Sample: 
Depth: 5.0' 

Sample Description: Light brown sand with clay and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.5 (%)w 

Optimum water content (%) 12.5 

Maximum dry unit weight (pcf) 120.9 

Gs 2.65 Assumed 

Cell No. TI 

Station No. TI 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm3/psi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 
13.9 

13.9 
Initial (o) Final (f) 

0.26 0.96 

9.50 18.30 
0.0 43.9 

30.0 

30.0 

0.119 

5.23 

-3.57 

69.50 

69.5 

0.876 

1.142 

Start Date and Time: 9/16/13 12:45 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette h ) h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

240.0 
0.50 
9.20 

23.00 
14.40 

25.69 5.94 7.1 E-04 24.3 0.90 6.4E-04 

300.0 1.80 
10.90 

23.30 
14.30 

24.55 7.1E-04 24.3 0.90 6.4E-04 

300.0 3.40 
12.00 

24.60 
15.30 

24.20 3.77 7.2E-04 24.7 0.89 6.4E-04 

360.0 4.90 
13.30 

23.70 
15.40 

21.46 2.40 7.0E-04 24.7 0.89 6.3E-04 

360.0 0.50 
11.00 

24.00 
13.60 

26.83 2.97 7.1 E-04 25.1 0.89 6.3E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_S W_Faci!ity\m\[KBPFRHv 1 _TP44_50.xls] 1 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM D5084) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in 

Sample Diameter, D (in 

Sample Length, L (cm 

Sample Area, A (cmA2 

Sample Volume, V (cmA3 

Wt. Rings + Wet Soil (g 

Wt. Rings (g 

Wet Unit Wt., y m (pcf) 

Wet Soil + Tare (g 

Dry Soil + Tare (g 

Tare (g 

Weight of solids, Ws (g 

Water Content, w (% 

Dry Unit Wt, y d (pcf) 

Void ratio, e, for assumed Gs 

Saturation (%), for assumed Gs 

3.018 

2.407 

7.666 

29.357 

225.04 

465.5 

0 

129.1 

591.34 

541.06 

127.72 

415.02 

12.16 

115.1 

0.44 

73.8 

3.007 

2.38 

7.637 

28.798 

219.92 

T3 
CD 
W) 
cd 

•4—• 
CA 

Average K (cm/sec) 5.9E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP44 
Sample: 
Depth: 5.0' 

Sample Description: Light brown sand with clay and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.5 (%)w 

Optimum water content (%) 12.5 

Maximum dry unit weight (pcf) 120.9 

Gs 2.65 Assumed 

Cell No. TI 

Station No. TI 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm"') 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 

27.8 

27.8 
Initial (o) Final (f) 

0.26 0.96 

9.50 2 .50 

0.0 57.8 
30.0 

30.0 

0.119 

6.88 

-5.12 

69.50 

69.5 

0.876 

1.142 

Start Date and Time: 9/17/13 12:55 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h] h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

300.0 
2.00 
11.00 

23.80 
14.80 

24.89 4.34 6.8E-04 25.5 0.88 5.9E-04 

360.0 3.70 
12.20 

23.20 
14.70 

22.26 2.85 6.6E-04 25.5 0.88 5.8E-04 

360.0 5.00 
13.40 

24.10 
15.70 

21.81 2.63 6.8E-04 25.5 0.88 6.0E-04 

360.0 I . 80 
I I . 70 

24.30 
14.40 

25.69 3.08 6.8E-04 25.9 0.87 6.0E-04 

360.0 3.70 
12.60 

23.90 
15.00 

23.06 2.74 6.9E-04 25.9 0.87 6.0E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_tnining\002_SW_Facility\III\(KBPFRHvl_TP44_5.0.xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter., Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.018 3.000 

Sample Diameter, D (in) 2.407 2.37 

Sample Length, L (cm) 7.666 7.619 

Sample Area, A (cmA2) 29.357 28.458 

Sample Volume, V (cmA3) 225.04 216.84 

Wt. Rings + Wet Soil (g) 465.5 474.92 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 129.1 136.7 

Wet Soil + Tare (g) 591.34 605.63 

Dry Soil + Tare (g) 541.06 544.98 

Tare(g) 127.72 124.77 

Weight of solids, Ws(g) 415.02 415.02 

Water Content, w (%) 12.16 14.43 

Dry Unit Wt, y d (pcf) 115.1 119.5 

Void ratio, e, for assumed Gs 0.44 0.38 

Saturation (%), for assumed Gs 73.8 100 a 

Average K (cm/sec) 5.7E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP44 
Sample: 
Depth: 5.0' 

Sample Description: Light brown sand with clay and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.5 (%)w 

Optimum water content (%) 12.5 

Maximum dry unit weight (pcf) 120.9 

Gs 2.65 Assumed 

Cell No. TI 

Station No. TI 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 
55.6 

55.6 
Initial (o) Final (f) 

0.26 0.96 

9.50 27.90 

0.0 85.6 
30.0 

30.0 

0.119 

10.19 

-8.21 

69.50 

69.5 

0.876 

1.142 

Start Date and Time: 9/17/13 12:55 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette h ] h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

360.0 
0.40 
10.30 

23.70 
13.90 

26.60 4.11 6.1 E-04 22.5 0.94 5.7E-04 

360.0 1.50 
10.60 

23.60 
14.00 

25.23 3.88 6.1 E-04 22.5 0.94 5.7E-04 

360.0 3.30 
11.90 

23.70 
15.00 

23.29 3.54 6.1E-04 22.5 0.94 5.8E-04 

360.0 
0.50 
10.30 

23.70 
14.00 

26.49 4.22 6.0E-04 22.6 0.94 5.6E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640 CS_mining\OO2„SW_FaciHty\[n\[KBPFRHvl_TP44_5.0.!cls]3 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM D5084) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.079 
Sample Diameter, D (in) 2.38 

Sample Length, L (cm) 7.821 
Sample Area, A (cmA2) 28.702 

Sample Volume, V (cmA3) 224.47 
Wt. Rings + Wet Soil (g) 450.06 

Wt. Rings (g) 0 
Wet Unit Wt., ym (pcf) 125.2 

Wet Soil + Tare (g) 477.56 
Dry Soil + Tare (g) 440.26 

Tare(g) 140.31 
Weight of solids, Ws (g) 400.28 

Water Content, w (%) 12.44 
Dry Unit Wt, yd (pcf) 111.3 

Void ratio, e, for assumed Gs 0.49 
Saturation (%), for assumed Gs 67.8 

3.081 
2.38 
7.825 
28.787 
225.26 

o> 
cs 
C/3 

3 

2 

Average K (cm/sec) 7.92E-04 

Saturation set to 100% for phase calculations 
K corrected to 20°C 

Boring No.: TP51 
Sample: 
Depth: 4-5» 

Sample Description: Brown sand with silt and gravel 
Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 
at 12.4 (%)w 

Optimum water content (%) 12.4 
Maximum dry unit weight (pcf) 116.6 

Gs 2.65 Assumed 
Cell No. TI 

Station No. TI 
Permeant liquid used De-aired tap water 

Total backpressure (psi) 
Effective horiz. consolidation stress (psi) 
Effective vert, consolidation stress (psi) 

B value 
External Burette (cm3) 

Cell Pressure (psi) 
Backpressure bottom (psi) 

Backpressure top (psi) 
System volume coefficient (cm/psi) 

System volume change (cm3) 
Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 
Top burette ground length, l t (cm) 

Burette area, a (cm2) 
Conversion, reading to cm head (cm/rd) 

30 

6.9 
6.9 

Initial (o) Final (f) 

0.68 0.96 
10.50 14.10 
0.0 36.9 
30.0 
30.0 
0.119 
4.39 
0.79 
69.50 
69.5 
0.876 
1.142 

Start Date and Time: 9/21/13 12:13 

Elapsed 
time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h, 

(cm) 
h 2 K Temp Vise. Ratic K 

(cm) (cm/sec) (°C) Rf (cm/sec) 

300.0 I . 00 
I I . 00 

24.00 
14.00 

26.26 3.43 8.1E-04 22.0 0.95 7.7E-04 

240.0 1.00 
10.30 

24.00 
14.70 

26.26 5.02 8.2E-04 21.2 0.97 8.0E-04 

240.0 1.00 
10.40 

24.00 
14.80 

26.26 5.02 8.2E-04 21.2 0.97 8.0E-04 

240.0 1.00 
10.40 

24.00 
14.70 

26.26 4.91 8.3E-04 21.4 0.97 8.0E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_S W_Fadlity\ni\TKBPFRHv 1 _TPM_4-5.xls] 1 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

©IGES 2005,2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.079 

Sample Diameter, D (in) 2.38 

Sample Length, L (cm) 7.821 

Sample Area, A (cmA2) 28.702 

Sample Volume, V (cmA3) 224.47 

Wt. Rings + Wet Soil (g) 450.06 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 125.2 

Wet Soil + Tare (g) 477.56 

Dry Soil + Tare (g) 440.26 

Tare(g) 140.31 

Weight of solids, Ws (g) 400.28 

Water Content, w (%) 12.44 

Dry Unit Wt, y d (pcf) 111.3 

Void ratio, e, for assumed Gs 0.49 

Saturation (%), for assumed Gs 67.8 

3.074 

2.37 

7.807 

28.450 

222.12 

*0 
cu 
W) 

C/3 

Average K (cm/sec) 7.03E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP51 
Sample: 
Depth: 4-51 

Sample Description: Brown sand with silt and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.4 (%)w 

Optimum water content (%) 12.4 

Maximum dry unit weight (pcf) 116.6 

Gs 2.65 Assumed 

Cell No. TI 

Station No. T I 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm") 

Conversion, reading to cm head (cm/rd) 

30 
20.8 

20.8 
Initial (o) Final (f) 

0.68 0.96 

10.50 18.90 
0.0 50.8 
30.0 

30.0 

0.119 

6.05 

-2.35 

69.50 

69.5 

0.876 

1.142 

Start Date and Time: 9/23/13 9:30 

Elapsed Bottom Burette 

time (sec) (cm ) 

Top Burette 

(cm3) 
h, h 2 K Temp Vise. Ratic K b 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

360.0 
I . 00 

I I . 20 
24.00 
13.80 

26.26 2.97 7.3E-04 20.6 0.99 7.17E-04 

360.0 
I . 00 

I I . 20 
24.00 
13.80 

26.26 2.97 7.3E-04 20.6 0.99 7.17E-04 

360.0 
I . 00 

I I . 10 
24.00 
13.90 

26.26 3.20 7.0E-04 20.6 0.99 6.93E-04 

360.0 I . 00 
I I . 10 

24.00 
13.90 

26.26 3.20 7.0E-04 20.6 0.99 6.93E-04 

480.0 I . 00 
I I . 80 

24.00 
13.20 

26.26 1.60 7.0E-04 20.7 0.98 6.89E-04 

360.0 2.20 
11.60 

24.00 
14.10 

24.89 2.85 7.2E-04 20.7 0.98 7.11E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\III\(KBPFRHv 1 TP51 _4-5.xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter, Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.079 3.070 

Sample Diameter, D (in) 2.38 2.36 

Sample Length, L (cm) 7.821 7.797 

Sample Area, A (cmA2) 28.702 28.262 

Sample Volume, V (cmA3) 224.47 220.37 

Wt. Rings + Wet Soil (g) 450.06 468.98 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 125.2 132.9 

Wet Soil + Tare (g) 477.56 547.11 

Dry Soil + Tare (g) 440.26 485.7 

Tare(g) 140.31 127.9 

Weight of solids, Ws (g) 400.28 400.28 

Water Content, w (%) 12.44 17.16 

Dry Unit Wt, y d (pcf) 111.3 113.4 

Void ratio, e, for assumed Gs 0.49 0.46 

Saturation (%), for assumed Gs 67.8 99.1 

Average K (cm/sec) 6.84E-04 

Saturation set to 100% for phase calculations 
1 K corrected to 20°C 

Boring No.: TP51 
Sample: 
Depth: 4-51 

Sample Description: Brown sand with silt and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 12.4 (%)w 

Optimum water content (%) 12.4 

Maximum dry unit weight (pcf) 116.6 

Gs 2.65 Assumed 

Cell No. TI 

Station No. TI 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 

External Burette (cm3) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, i b (cm) 

Top burette ground length, 1, (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

30 

34.7 

34.7 
Imtial(o) Final (f) 

0.68 0.96 

10.50 22.30 
0.0 64.7 

30.0 

30.0 

0.119 

7.70 

-4.10 

69.50 

69.5 

0.876 

1.142 

Start Date and Time: 9/24/13 8:50 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
hi h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

360.0 
0.40 
10.60 

23.70 
13.50 

26.60 3.31 7.0E-04 20.5 0.99 6.9E-04 

360.0 0.50 
10.50 

23.40 
13.40 

26.14 3.31 6.9E-04 21.0 0.98 6.8E-04 

360.0 I . 80 
I I . 40 

23.60 
14.00 

24.89 2.97 7.1E-04 21.1 0.97 6.9E-04 

360.0 0.50 
10.60 

23.60 
13.50 

26.37 3.31 7.0E-04 21.1 0.97 6.8E-04 

360.0 0.00 
10.50 

24.00 
13.50 

27.40 3.43 7.0E-04 21.1 0.97 6.8E-04 

Entered by: 
Reviewed: Z:\PROJBCTS\01640_CS_mining\002_S W_Facility\rm(KBPFRHv 1 TP51 _4-5.xls]3 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter,, Method c (ASTM D5084) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

©IGES 2005,2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.027 

Sample Diameter, D (in) 2.402 

Sample Length, L (cm) 7.689 

Sample Area, A (cmA2) 29.235 

Sample Volume, V (cmA3) 224.78 

Wt. Rings + Wet Soil (g) 451.5 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 125.4 

Wet Soil + Tare (g) 746.88 

Dry Soil + Tare (g) 690.53 

Tare(g) 160.19 

Weight of solids, Ws (g) 408.13 

Water Content, w (%) 10.63 

Dry Unit Wt, yd (pcf) 113.4 

Void ratio, e, for assumed Gs 0.46 

Saturation (%), for assumed Gs 61.3 

3.020 

2.39 

7.670 

28.883 

221.55 

T3 
<D 
ccj -*-> 
C/3 

Average K (cm/sec) 6.89E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP52 
Sample: 
Depth: 4-5' 

Sample Description: Light brown sand with silt and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11 (%) w 

Optimum water content (%) 11 

Maximum dry unit weight (pcf) 118.9 

Gs 2.65 Assumed 

Cell No. T3 

Station No. 4 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm3) 

Net sample volume change (cm3) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

13.9 

13.9 
Initial (o) Final (f) 

0.18 0.96 

20.20 28.00 

0.0 43.4 
29.5 

29.5 

0.105 

4.57 

-3.23 

81.90 

81.98 

0.197 

5.076 

Start Date and Time: 9/17/13 10:28 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette n , h 2 K Temp Vise. Ratic K b 

(cm3) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

45.0 
0.00 
3.58 

10.00 
6.40 

50.68 14.23 7.4E-04 23.4 0.92 6.8E-04 

45.0 0.00 
3.62 

10.00 
6.34 

50.68 13.73 7.6E-04 23.4 0.92 7.0E-04 

60.0 0.00 
4.10 

10.00 
5.92 

50.68 9.16 7.5E-04 23.4 0.92 6.9E-04 

60.0 0.00 
4.10 

10.00 
5.90 

50.68 9.06 7.5E-04 23.4 0.92 6.9E-04 

50.0 0.00 
3.82 

10.00 
6.22 

50.68 12.10 7.5E-04 23.6 0.92 6.9E-04 

Entered by : 
Reviewed: Z:\PROJECTS\01640 CS_mining\002_SW_Facility\inAfKBPFRHvl_TP52_4-5.jLls]l 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/17/2013 

By: MP 

>IGES 2005,2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.027 

Sample Diameter, D (in) 2.402 

Sample Length, L (cm) 7.689 

Sample Area, A (cmA2) 29.235 

Sample Volume, V (cmA3) 224.78 

Wt. Rings + Wet Soil (g) 451.5 

Wt. Rings (g) 0 

Wet Unit Wt., y m (pcf) 125.4 

Wet Soil + Tare (g) 746.88 

Dry Soil + Tare (g) 690.53 

Tare(g) 160.19 

Weight of solids, Ws (g) 408.13 

Water Content, w (%) 10.63 

Dry Unit Wt, y d (pcf) 113.4 

Void ratio, e, for assumed Gs 0.46 

Saturation (%), for assumed Gs 61.3 

3.016 

2.38 

7.659 

28.672 

219.61 

-t—> 
C/3 

Average K (cm/sec) 6.87E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP52 
Sample: 
Depth: 4-5f 

Sample Description: Light brown sand with silt and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11 (%) w 

Optimum water content (%) 11 

Maximum dry unit weight (pcf) 118.9 

Gs 2.65 Assumed 

Cell No. T3 

Station No. 4 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm") 

Net sample volume change (cm'') 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm") 

Conversion, reading to cm head (cm/rd) 

27.8 

27.8 
Initial (o) Final (f) 

0.18 0.96 

20.20 31.40 
0.0 57.3 

29.5 

29.5 

0.105 

6.03 

-5.17 

81.90 

81.98 

0.197 

5.076 

Start Date and Time: 9/18/13 10:54 

Elapsed Bottom Burette 

time (sec) (cm3) 

Top Burette 

(cm3) 
h, h 2 K Temp Vise. Ratic K b 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

45.0 
0.00 
3.52 

10.00 
6.46 

50.68 14.84 7.2E-04 21.5 0.96 6.92E-04 

60.0 0.00 
4.02 

10.00 
5.98 

50.68 9.87 7.2E-04 21.5 0.96 6.92E-04 

60.0 0.00 
4.02 

10.00 
6.00 

50.68 9.97 7.1 E-04 21.5 0.96 6.87E-04 

75.0 0.00 
4.34 

10.00 
5.64 

50.68 6.52 7.2E-04 21.5 0.96 6.94E-04 

75.0 0.00 
4.34 

10.00 
5.66 

50.68 6.62 7.1 E-04 21.6 0.96 6.86E-04 

80.0 0.00 
4.40 

10.00 
5.60 

50.68 6.01 7.0E-04 21.2 0.97 6.81E-04 

50.0 0.00 
3.68 

10.00 
6.32 

50.68 13.32 7.0E-04 21.4 0.97 6.79E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW Facility\in\[KBPFRHvl_TP52 4-5.xls]2 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 
Project: CS Mining - SE Pond 

No: 01640-002 (III) 
Location: Milford, UT 

Date: 9/17/2013 
By: MP 

© IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.027 3.013 

Sample Diameter, D (in) 2.402 2.37 

Sample Length, L (cm) 7.689 7.654 

Sample Area, A (cmA2) 29.235 28.569 

Sample Volume, V (cmA3) 224.78 218.67 

Wt. Rings + Wet Soil (g) 451.5 470.93 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 125.4 134.4 

Wet Soil + Tare (g) 746.88 597.99 

Dry Soil + Tare (g) 690.53 534.26 

Tare(g) 160.19 120.08 

Weight of solids, Ws (g) 408.13 408.13 

Water Content, w (%) 10.63 15.39 

Dry Unit Wt, y d (pcf) 113.4 116.5 

Void ratio, e, for assumed Gs 0.46 0.42 

Saturation (%), for assumed Gs 61.3 97.1 

Average K (cm/sec) 6.84E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP52 
Sample: 
Depth: 4-5' 

Sample Description: Light brown sand with silt and gravel 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 11 (%) w 

Optimum water content (%) 11 

Maximum dry unit weight (pcf) 118.9 

Gs 2.65 Assumed 

Cell No. T3 

Station No. 4 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 29.5 

Effective horiz. consolidation stress (psi) 

Effective vert, consolidation stress (psi) 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm /psi) 

System volume change (cm1) 

Net sample volume change (cm'1) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l t (cm) 

Burette area, a (cm2) 

Conversion, reading to cm head (cm/rd) 

41.7 

41.7 
Initial (o) Final (f) 

0.18 0.96 

20.20 33.80 
0.0 71.2 

29.5 

29.5 

0.105 

7.50 

-6.10 

81.90 

81.98 

0.197 

5.076 
Start Date and Time: 9/20/13 14:35 

Elapsed 

time (sec) 

Bottom Burette 

(cm3) 

Top Burette 

(cm3) 
h] h 2 K Temp Vise. Ratic K 

(cm) (cm) (cm/sec) (°C) R f (cm/sec) 

60.0 
0.18 
4.04 

10.00 
6.12 

49.77 10.48 6.9E-04 19.9 1.00 6.9E-04 

60.0 0.00 
3.96 

10.00 
6.06 

50.68 10.58 6.9E-04 20.2 1.00 6.9E-04 

45.0 0.00 
3.42 

10.00 
6.58 

50.68 15.96 6.8E-04 19.4 1.02 6.9E-04 

45.0 0.00 
3.44 

10.00 
6.56 

50.68 15.76 6.9E-04 19.4 1.02 7.0E-04 

60.0 0.00 
3.94 

10.00 
6.08 

50.68 10.78 6.8E-04 20.8 0.98 6.7E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW _Facility\ni\{K£PFRHvl_TP52_4-5.xls]3 



Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/16/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 16.5 
Dry unit weight (pcf): 102.5 

© IGES 2004, 2013 

Boring No.: TP41 
Sample: 
Depth: 4-6' 

Test Specification: 95% ASTM D698 B @ optimum water content 
Visual Description: Light brown clayey sand 

Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): 0.0 

Dispersive Classification: ND! - Nondisperisve 

Clock Time 
Head 
(in) 

Flow 

ml sec 

Rate 
(ml/sec) 

Turbidity From Side 

Q 

> 

« 
Q 

2 
O 

es 
Q 

_2L 

'53 
> 

K 
rt 

-£9_ 
o 

rt 
u 

G 
13 o 

U (JU 

Particles Falling 

Remarks 

0:00 18.0 60 0.3 X 

21.0 60 0.4 X 

0:05 21.0 60 0.4 

22.0 60 0.4 X 

0:10 49.0 60 0.8 X 

48.0 60 0.8 X X 

49.0 60 0.8 X 

0:15 15 76.0 60 1.3 X 

15 81.0 60 1.4 

15 41.0 30 1.4 X X 

0:20 40 64.0 30 2.1 X 

40 66.0 30 2.2 X 

0:25 40 43.0 30 1.4 

Comments: There was not a pinhole in the specimen after testing. 

Entered by: 

Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\in\[PrNHOLEv 1 .xls] 1 



Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/16/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 14 
Dry unit weight (pcf): 111.8 

©IGES 2004, 2013 

Boring No.: TP42 
Sample: 
Depth: 5-6' 

Test Specification: 95% ASTM D698 B @ optimum water content 
Visual Description: Light brown sand with silt 

Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): >2.0 

Dispersive Classification: ND3 - Moderately to Slightly Dispersive 

Clock Time 
Head 
(in) 

Flow 

ml sec 

Rate 
(ml/sec) 

Turbidity From Side 

cd 
O 

> 
cd 

cd 
Q 

T3 
O 

cd 
O 

_5L 

> 

fi 
cd 

u 

n 
B 
o 

U 

53 o 

Particles Falling 

cd 
IU 

JSL 
Remarks 

0:00 18.0 60 0.3 X 

11.0 60 0.2 X 

5.4 60 0.1 X 

0:05 

0:10 

0:15 

0:20 

15 

15 

40 

4.8 

2.8 

4.7 

1.0 

4.3 

4.0 

8.2 

60 

60 

60 

60 

60 

60 

30 

0.1 

0.05 

0.1 

0.02 

0.1 

0.1 

0.3 

X 

X 

X 

X 

X 

Entered by: 

Reviewed: Z:\PROJECTS\01640_CS_mining\002_SW_Facility\nt̂ PINHOLEv1.xls]2 



Identification and Classification of Dispersive Clav Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/16/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 11.5 
Dry unit weight (pcf): 114.2 

\# ICSES' 
© IGES 2004, 2013 

Boring No.: TP43 
Sample: 
Depth: 6-8* 

Test Specification: 95% ASTM D698 B @ optimum water content 
Visual Description: Light brown silty sand with gravel 

Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): 0.0 

Dispersive Classification: ND1 - Nondisperisve 

Clock Time 

0:00 

0:05 

0:10 

0:15 

0:20 

Head 
(in) 

15 

15 

40 

Flow 

ml 

21.0 

29.0 

29.0 

28.0 

64.0 

64.0 

59.0 

58.0 

83.0 

sec 

60 

60 

60 

60 

60 

60 

60 

60 

60 

Rate 
(ml/sec) 

0.4 

0.5 

0.5 

0.5 

1.1 

1.1 

1.0 

1.0 

1.4 

Turbidity From Side 

Cd 

Q 

cd 

cd 
Q 

2 
u 
o 

X 

•iS 
cd 
Q 
>> 
Jc 
.£P 

JUL 
X 

X 

X 

> 

fi 
cd 

_£9_ 

U 
>> 

6 
o 
u 

u 
5 gi 

I i 
u fc 

Particles Falling 

c 

1 

X 

X 

Remarks 

Comments: There was not a pinhole in the specimen after testing. 

Entered by: 

Reviewed: Z:\PROJECTS\0l640_CS_mining\002_SW_Facility\Iiri(PINHOLEvl.xls]3 



Identification and Classification of Dispersive Clav Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining - SE Pond 
No: 01640-002(111) 

Location: Milford, UT 
Date: 9/16/13 

By: BRR 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 12.5 
Dry unit weight (pcf): 114.9 

# ICSES 
© IGES 2004, 2013 

Boring No.: TP44 
Sample: 
Depth: 5.0' 

Test Specification: 95% ASTM D698 B @ optimum water content 
Visual Description: Light brown sand with clay and gravel 

Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): <1.5 

Dispersive Classification: ND3 - Moderately to Slightly Dispersive 

Clock Time 
Head 
(in) 

Flow 

ml sec 

Rate 
(ml/sec) 

Turbidity From Side 

2-
rt 

Q 

rt 
Q 
>, 

*u 

e 
CJ 

T3 
O 

s 

rt 
Q 

'55 
> 

rt 

U 
>> 

"ID 

6 
o 

JJL 

M 

13 O 

Particles Falling 

V 
c 
o 

rt 

Remarks 

0:00 33.0 60 0.6 

35.0 60 0.6 X 

0:05 

0:10 

0:15 

0:20 

0:25 

15 

15 

15 

40 

40 

40 

34.0 

34.0 

65.0 

66.0 

67.0 

58.0 

40.0 

56.0 

98.0 

50.0 

48.0 

60 

60 

60 

60 

60 

30 

30 

30 

30 

15 

15 

0.6 

0.6 

1.1 

1.1 

1.1 

1.9 

1.3 

1.9 

3.3 

3.3 

3.2 

X 

X 

X 

Entered by: 

R e v i e w e d : Z.\PROJECTS\01640_CS_mining\002_S W_Faciliry\m\[PINH0LEv 1 .xls]4 



Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) 

Project: CS Mining - SE Pond 
No: 01640-002 (III) 

Location: Milford, UT 
Date: 9/16/13 

By: DKS 
Type of test: Method A 
Sample type: Remolded 

Water content (%): 12.9 
Dry unit weight (pcf): 116.6 

© IGES 2004,2013 

Boring No.: TP51 
Sample: 
Depth: 4-5' 

Test Specification: 95% ASTM D698 B @ optimum water content 
Visual Description: Brown sand with silt and gravel 

Engineering Classification Not requested 

Specimen After Test 
Final Hole (mm): 0.0 

Dispersive Classification: ND2 - Nondispersive 

Clock Time 

ST 

0:05 

0:10 

0:15 

0:20 

Head 
(in) 

15 

15 

40 

40 

Flow 

ml 

6.0 

5.0 

2.5 

2.2 

13.0 

7.0 

16.0 

11.0 

5.0 

4.0 

sec 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

Rate 
(ml/sec) 

0.1 

0.1 

0.04 

0.04 

0.2 

0.1 

0.3 

0.2 

0.1 

0.1 

Turbidity From Side 

cd 

D 
CO 

_Q_ 

ed 
Q 

2 
T3 
O 

JL 
x 

cd 
Q 

JZ 
&0 

X 

X 

> 

ed 
_fi9_ 

CL 

a 
o 
u 

is H 

o ~ 

Particles Falling 

c 

2. 
X 

X 

JS. Remarks 

Comments: There was not a pinhole in the specimen after testing. 

Entered by: 

Reviewed: Z:\PROJECTS\01MO_CS_mining\002_SW_Facility\nr>{PINHOLEv!.xls)5 



Identification and Classification of Dispersive Clay Soils bv the Pinhole Test 
(ASTM D 4647 Method A) © |QES 2004, 2013 

Project: CS Mining - SE Pond Boring No.: TP52 
No: 01640-002 (III) Sample: 

Location: Milford, UT Depth: 4-5' 
Date: 9/16/13 Test Specification: 95% ASTM D698 B @ optimum water content 

By: DKS/BRR Visual Description: Light brown sand with silt and gravel 
Type of test: Method A Engineering Classification Not requested 
Sample type: Remolded 

Water content (%): 11 
Dry unit weight (pcf): 113 

Dispersive Classification: ND2 - Nondispersive 

Specimen After Test 
Final Hole (mm): 0.0 

Clock Time 
Head 
(in) 

Flow 

ml sec 
Rate 

(ml/sec) 

Turbidity From Side 

CO 

Q 

CJ 

cd 
Q 

T3 
O 

cd 

Q 

JS 

_2_ 

> 

fi 
cd 

.m. 

u 

u 
"a. 
E 
o 

cd 
IU 

U 
>-, 

i f S 

U PH 

Particles Falling 

c o 
Remarks 

:00 42.0 60 0.7 X X 

39.0 60 0.7 

0:05 24.0 60 0.4 

0:10 

0:15 

0:20 

15 

15 

40 

40 

11.0 

6.0 

11.0 

5.0 

5.0 

3.0 

2.6 

1.9 

60 

30 

60 

60 

60 

90 

60 

60 

0.2 

0.2 

0.2 

0.1 

0.1 

0.0 

0.0 

0.0 

X 

X 

Entered by: 
R e v i e w e d : Z:\PROJECTS\0 l640_CS_mining\002_SW_Facility\ni\[PINHOLEvl.xls]6 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) 

Project: CS Mining SE Facility Development Boring No.: TP-1 
No: 01640-003 Sample: 

Location: Milford, UT Depth: 0-3' 
Date: 3/20/2013 Description: Brown sand 

By: BRR 

\^ ICSES' 
) IGES 2004, 2013 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/8" Coarse fraction (g) 

-3/8" Split fraction (g) 

Yes 
3/8" 

Moist 
27817.53 
1470.83 
983.24 

Dry 
26636.1 
1438.9 
940.34 

Split fraction: 0.946 

Sieve 
8" 
6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

129.10 
686.52 
1439.83 
59.42 

282.05 
604.50 
783.70 
854.04 
882.80 
892.83 
898.69 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Percent 
Finer 

100.0 
99.5 
97.4 
94.6 
88.6 
66.2 
33.8 
15.8 
8.7 
5.8 
4.8 
4.2 

Water content data C.F.(+3/8") S.F.(-3/8") 
Moist soil + tare (g): 1935.02 1450.23 

Dry soil + tare (g): 1903.12 1407.33 
Tare(g): 464.19 466.99 

Water content (%): 2.2 4.6 

-Split 

3 in 
100 

3/4 in No.4 No.10 No.40 No.200 

PJ3 

"3 
fc 

<u a 

B— Mechanical 90 -

80 

70 

60 

50 

40 

30 

20 

10 -

0 H 

100 0 0.1 

Gravel (%): 11.4 
Sand (%): 84.4 
Fines (%): 4.2 

Entered by: 
Reviewed: 

Grain size (mm) 

0.01 

Z:\PROJECTSW640_CS_mining\003_SE Faolity\[GSDv2 xls]l 



Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis ^ ICaES 
(ASTM D6913) © IGES 2004, 2013 

Project: CS Mining SE Facility Development Boring No.: TP-1 
No: 01640-003 Sample: 

Location: Milford, UT Depth: T 
Date: 3/20/2013 Description: Brown sand with grave 

By: BRR 

Split: 
Split sieve: 

Total sample wt. (g) 
+3/4" Coarse fraction (g) 

-3/4" Split fraction (g) 

Yes 
3/4" 

Moist 
22078.36 
2372.06 
1745.06 

Split fraction: 0.891 

Sieve 

6" 
4" 
3" 

1.5" 
3/4" 
3/8" 
No.4 
No.10 
No.20 
No.40 
No.60 

No. 100 
No. 140 
No.200 

Accum. 
Wt. Ret, (g) 

584.57 
1855.65 
2353.30 

27.17 
145.26 
709.35 
1167.75 
1391.71 
1500.83 
1558.67 
1585.00 
1605.97 

Grain Size 
(mm) 
200 
150 
100 
75 

37.5 
19 
9.5 

4.75 
2 

0.85 
0.425 
0.25 
0.15 
0.106 
0.075 

Dry 
21530.4 
2353.3 
1698.20 

Percent 
Finer 

100.0 
97.3 
91.4 
89.1 
87.6 
81.5 
51.9 
27.8 
16.1 
10.4 
7.3 
5.9 
4.8 

Water content data C.F.(+3/4") S.F.(-3/4") 
Moist soil + tare (g): 2835.04 2061.64 

Dry soil + tare (g): 2816.28 2014.78 
Tare(g): 462.96 316.58 

Water content (%): 0.8 2.8 

-Split 

100 
3/4 in No.10 No.40 

.Sf "3 
fc 
>> 

a 

OH 

No.200 
T 

No.4 

Mechanical 90 -

80 -

70 

60 

50 

40 

30 

20 

10 

Gravel (%): 18.5 
Sand (%): 76.6 
Fines (%): 4.8 

100 10 0.1 0.01 

Entered by: 
Reviewed: 

Grain size (mm) 
Z:\PROJECTS\01640 CS_mining\003_SE_Facility\lGSDv2 xls]2 



Laboratory Compaction Characteristics of Soil 
(ASTM D698 / D1557) © IGES 2004, 2013 

Project: CS Mining SE Facility Development Boring No.: TP-1 
No: 01640-003 Sample: 

Location: Milford, UT Depth: 0-3' 
Date: 3/18/2013 Sample Description: Brown sand 

By: BRR Engineering Classification: Not requested 
As-received water content (%): Not requested 

Method: ASTM D698 B 
Mold Id. Inc 1 

Mold volume (ft 3): 0.0333 

Optimum water content (%): 8.4 
Maximum dry unit weight (pcf): 107.5 

Preparation method: Moist 
Rammer: Mechanical-circular face 

Rock Correction: Yes * See results below 
Percent fraction retained, Pc (%) 5.4 
Percent fraction passing, Pf (%) 94.6 

Point Number 
Wt. Sample + Mold (g) 

Wt. of Mold (g) 
Wet Unit Wt , ym (pcf) 

Wet Soil + Tare (g) 
Dry Soil + Tare (g) 

Tare (g) 

As Is 
5920.6 
4248.1 
110.7 

561.29 
542.14 
127.39 

+2% 
5962.1 
4248.1 
113.5 

668.78 
635.66 
122.64 

+4% 
6008.7 
4248.1 
116.6 

636.07 
596.20 
123.64 

+6% 
6035.9 
4248.1 
118.4 

628.71 
580.69 
128.23 

Water Content, w (%) 
Dry Unit Wt., yd (pcf) 

4.6 
105.9 

8.4 
107.5 107.0 

*Correction of Unit Weight and Water Content for Soils Containing Oversize Particles 
(ASTM D4718) 

Corrected water content (%): 8.1 
Corrected dry unit weight (pcf): 109.6 

Oversized fraction, +3/8-in. (%): 5.4 
Water content, +3/8-in. (%): 2.2 
Sieve for oversized fraction: 3/8-in. 

Bulk specific gravity, Gs: 2.65 Assumed 

115 

X Maximum dry unit weight and optimum 
water content 

u 
Cu 

c 
s 
u 
O 

110 

105 

Entered by: 
Reviewed: 

Maximum dry 
weight = 107.5 

unit 
(pcf) 

10 
Water content (%) 

ZAVL Gs= 2.3 

ZAVt Gs = 2.4 

15 

n 1 1 

20 

Z:\PROJECTS\01640_CS_mining\003_SE_FacilityMPROCTORv2.xls]! 



Hydraulic Conductivity of Saturated Porous Materials Using a Flexible 
Wall Permeameter. Method c (ASTM DSO84) 

Project: CS Mining SE Facility Development 
No: 01640-003 

Location: Milford, UT 
Date: 3/26/2013 

By: JDF 

©IGES 2005, 2013 

Initial (o) Final (f) 

Sample Height, H (in) 3.000 2.987 

Sample Diameter, D (in) 2.4 2.37 

Sample Length, L (cm) 7.620 7.588 

Sample Area, A (cmA2) 29.186 28.570 

Sample Volume, V (cmA3) 222.40 216.79 

Wt. Rings + Wet Soil (g) 403.14 433.84 

Wt. Rings (g) 0 0 

Wet Unit Wt., y m (pcf) 113.2 124.9 

Wet Soil + Tare (g) 432.85 555.82 

Dry Soil + Tare (g) 403.9 488.41 

Tare(g) 123.07 128.08 

Weight of solids, Ws(g) 365.47 365.47 

Water Content, w (%) 10.31 18.71 

Dry Unit Wt, y d (pcf) 102.6 105.2 

Void ratio, e, for assumed Gs 0.61 0.50 

Saturation (%), for assumed Gs 44.6 100 a 

Average K (cm/sec) 7.1E-04 

Saturation set to 100% for phase calculations 

K corrected to 20°C 

Boring No.: TP-1 
Sample: 
Depth: 0-3' 

Sample Description: Brown sand 

Sample Type: Laboratory Compacted 

Compaction Specifications: 95 (%) Dry unit weight 

at 10.4 (%) w 

Optimum water content (%) 8.4 

Maximum dry unit weight (pcf) 107.5 

Gs 2.65 Assumed 

Cell No. 4 

Station No. 3 

Permeant liquid used De-aired tap water 

Total backpressure (psi) 39.5 

Effective horiz. consolidation stress (psi) 13.9 

Effective vert, consolidation stress (psi) 13.9 

B value 
3 

External Burette (cm ) 

Cell Pressure (psi) 

Backpressure bottom (psi) 

Backpressure top (psi) 

System volume coefficient (cm'Vpsi) 

System volume change (cm1) 

Net sample volume change (cm'1) 

Bottom burette ground length, l b (cm) 

Top burette ground length, l , (cm) 

Burette area, a (cm") 

Conversion, reading to cm head (cm/rd) 

Initial (o) Final (f) 

0.60 0.96 

8.30 32.20 

0.0 53.4 
39.5 

39.5 

0.155 

8.29 

-5.61 

82.10 

81.9 

0.197 

5.076 

Start Date and Time: 3/25/13 8:18 

Elapsed 

time (sec) 

Bottom Burette Top Burette n , h 2 K Temp Vise. Ratic K b 

(cm3) (cm3) (cm) (cm) (cm/sec) (°C) R f (cm/sec) 

40.0 
0.00 

3.42 
10.00 
6.60 

50.96 16.34 7.4E-04 21.3 0.97 7.2E-04 

35.0 0.00 
3.16 

10.00 
6.86 

50.96 18.98 7.4E-04 21.3 0.97 7.1 E-04 

35.0 0.00 
3.16 

10.00 
6.86 

50.96 18.98 7.4E-04 21.3 0.97 7.1 E-04 

35.0 0.00 
3.14 

10.00 
6.86 

50.96 19.08 7.3E-04 21.3 0.97 7.1 E-04 

Entered by: 
Reviewed: Z:\PROJECTS\01640 _CS_mining\003_SE_Facility\[KBPFRHvl.xls]l 



APPENDIX D 



Runoff Curve Number and Runoff 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: CS Mining 
By: 

JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond Checked: JAH Date: 2/3/2014 

Condition: Existing 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Comments 

Cover Description 

Potential Run-on West Drainage Area 

CN 

Area 
(acres) 

A-Sandy and Well Drains Native Soils, Poor Ground Cover 63 72.7 

CN Weighted: 

2. Runoff 

Z(CNxArea) 
Z(Area) 

4580.1 

TOTALS: 

63 

72.7 

Use CN 

Rainfall, P 

Runoff (Q) 

Storm #1 

ARI (Year) Duration 

100 24-hr 

2.99 

5.8730159 
1.1746032 

0.4286536 

Storm #2 

ARI (Year) Duration 

m 

Storm #3 

ARI (Year) Duration 

D-1 



Technical Release 55 
Urban Hydrology for Small Watersheds 

Time of Concentrat ion^) or Travel Time (T t) 

Project: CS Mining 
By: 

JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond Checked: JAH Date: 2/3/2014 

Condition: Existing Comments 
Potential Run-on West Drainage Area 

Sheet Flow 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Channel Flow 

Segment ID 

ft 

in 

ft/ft 

hr 

Segment ID 

ft 

ft/ft 

hr 

West 

Range (natural) 

0.13 

300 

1.41 

0.3666667 

0.1650561 

West 

Unpaved 

1848 

0.1212121 

5.5 

0.0933333 

0.1650561 

0.0933333 

Flow Depth 

Channel Side Slopes 

12 Cross Section flow area, a 

13 Wetted Perimeter, Pw 

14 Hydraulic Radius, r 

15 Channel Slope, s 

Channel Material 

Degree of Irregularity 

Relative effect of Obstruction 

Vegetation 

Degree of Meandering 

16 Manning's Roughness Coefficient, n 

17 Velocity, V 

18 Flow Length, L 

19 T, 

20 Watershed orSubarea T c 

Segment ID 

?h:1V 

r 
ft 

ft 

ft/ft 

Earth 

Minor 

Appreciable 

Low 

Appreciable 

ft/sec 

ft 

hr 

West 

1.2 

5.76 

5.3665631 

1.0733126 

0.0227273 

0.02 

0.005 

0.025 

0,0075 

1.15 

0.066125 

3.5610527 

1320 

0.1029658 

hr 

0.1029658 

0.3613552 



Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: CS Mining By, JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond Checked: JAH Date: 2/3/2014 

Condition: Existing Comments: 
Potential Run-on West Drainage Area 

Data 

Drainage Area, Am 

Runoff curve number 

T c 

Rainfall Distribution 

Pond or Swamp Areas 

2 Frequency 

Duration 

3 Rainfall, P 

4 Initial Abstraction, l a 

5 Compute la/P 

Tc 

6 Unit peak discharge, q u 

7 Runoff, Q 

8 Pond and Swamp Factor, F p 

9 Peak Discharge 

mi 

CN 

hr 

% of Am 

0.11359375 

63 

0.361355247 

yr 

in 

in 

hr 

csm/in 

in 

ft3/sec 

I I 

0.0 

Storm #1 

100 

24-hr 

2.99 

1.174603 

0.392844 

0.361355 

420 

0.428654 

1 

20.45079 

Storm #2 Storm #3 

D-3 



Runoff Curve Number and Runoff 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: CS Mining By, JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond 
Checked: JAH Date: 2/3/2014 

Condition: Existing 

1. Runoff Curve Number 

Soil Name and 
Hydrologic Soil Group 

Comments 

Cover Description 

Potential Run-on from East Drainage 

CN 

Area 
(acres) 

A-Sandy and Well Draint Native Soils, Poor Ground Cover 63 11.2 

CN Weighted: S(CNxArea) 
Z(Area) 

705.6 
TTT" 

TOTALS: 

63 

11.2 

Use CN 

Runoff 

Rainfall, P 

Runoff (Q) 

mmmm 

Storm #1 

ARI (Year) Duration 

100 24-hr 

2.99 

5.8730159 

1.1746032 

0.4286536 

Storm #2 

ARI (Year) Duration 

Storm #3 

ARI (Year) Duration 

D-4 



Time of Concentration^ c ) or Travel Time (T t) 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: CS Mining By: JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond Checked: JAH Date. 2/3/2014 

Condition: Existing Comments 
Potential Run-on from East Drainage 

Sheet Flow 

1 Surface Description (Table 3-1) 

2 Manning's Roughness Coefficient, n (Table 3-1) 

3 Flow Length, L (Total L< 300 ft) 

4 2-year, 24-hr Ranifall, P2 

5 Land Slope 

6 Tt 

Shallow Concentrated Flow 

7 Surface Description 

8 Flow Length, L 

9 Land Slope 

10 Average Velocity, V (figure 3-1) 

11 Tt 

Channel Flow 

Segment ID 

ft 

in 

ft/ft 

hr 

Segment ID 

ft 

ft/ft 

hr 

East 

Range (natural) 

0.13 

300 

1.41 

0.27 

0.1865497 

East 

Unpaved 

458 

0.1386463 

1.9 

0.0669591 

0.1865497 

0.0669591 

Flow Depth 

Channel Side Slopes 

12 Cross Section flow area, a 

13 Wetted Perimeter, Pw 

14 Hydraulic Radius, r 

15 Channel Slope, s 

Channel Material 

Degree of Irregularity 

Relative effect of Obstruction 

Vegetation 

Degree of Meandering 

16 Manning's Roughness Coefficient, n 

17 Velocity, V 

18 Flow Length, L 

19 T, 

20 Watershed or Subarea T c 

Segment ID 

?h:1V 

ft' 

ft 

ft 

ft/ft 

Earth 

Minor 

Appreciable 

Low 

Appreciable 

ft/sec 

ft 

hr 

East 

0.45 

0.81 

2.0124612 

0.4024922 

0.0925926 

0.02 

0.005 

0.025 

0.0075 

1.15 

0.066125 

3.7377798 

1080 

0.0802616 

hr 

0.0802616 

0.3337704 
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Graphical Peak Discharge Method 

Technical Release 55 
Urban Hydrology for Small Watersheds 

Project: CS Mining JMG Date: 2/3/2014 

Location: CS Mining Tailings Pond Checked: JAH Date: 2/3/2014 

Condition: Existing Comments: 
Potential Run-on from East Drainage 

Data 

Drainage Area, Am 

Runoff curve number 

T c 

Rainfall Distribution 

Pond or Swamp Areas 

2 Frequency 

Duration 

3 Rainfall, P 

4 Initial Abstraction, l a 

5 Compute la/P 

Tc 

6 Unit peak discharge, qu 

7 Runoff, Q 

8 Pond and Swamp Factor, F p 

9 Peak Discharge 

mi 

CN 

hr 

% of Am 

0.0175 

63 

0.333770361 

yr 

in 

in 

hr 

csm/in 

in 

ft3/sec 

I I 

0.0 

Storm #1 

100 

24-hr 

2.99 

1.174603 

0.392844 

0.33377 

420 

0.428654 

1 

3.150604 

Storm #2 Storm #3 
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APPENDIX E 



SITE GROUND MOTION I1BC SECTION 16151 

Project: CS Mining 
Latitude = 38.48214 
Longitude = -113.12016 

Ss = 

Sj = 

Site Class = 
Fa = 
Fv = 

0.552 
0.165 

1.18 
1.64 

(g) 
(g) 

Number: 01640-002 
Date: 1/30/13 
By: JMG 

The mapped spectral accleration for short periods [1615.1] 
The mapped spectral accleration for a 1 -second period 

Table 16.15.1.1 
Table 1615.1.2(1) 
Table 1615.1.2(2) 

MCE/PGA 

0.651 

0.270 

0.260 

SMS = Fa*Ss *The maximum considered E.Q. spectral resonse accelerations 

SM1 - Fv*S[ for short and I-second periods [1615.1.2] 

0.4*SMS [Equation 16-42 in accordance with 1802.2.7 and 1615.2.11 

SD S = 0.434 

S D 1 = 0.180 

SDs - 2/3*SMS The design spectral response acceleration 

SDi = 2/3*SM1 at short and 1 -second periods 

T<r 
T s = 

0.083 

0.414 

AT = 

« 

B 
© 

I N 

"o3 
CJ 
(J 

< 
t f i 
C o a 

i 
u 

tX 

T0 = 0.2*SDI/SDS 

T s

 = SD 1/SD S 

Time step for diagram 

Response Spectrums 

•Design MCE 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
0.5 ! 1.5 

Period, T (sec) 

2.5 

T 
(sec) 

0 
0.08 
0.41 
0.51 
0.61 
0.71 
0.81 
0.91 
1.01 
1.11 
1.21 
1.31 
1.41 
1.51 
1.61 
1.71 
1.81 
1.91 

Sa 

i l l 
0.17 
0.43 
0.43 
0.35 
0.29 
0.25 
0.22 
0.20 
0.18 
0.16 
0.15 
0.14 
0.13 
0.12 
0.11 
0.10 
0.10 
0.09 

Sa (MCE) 

0.26 
0.65 
0.65 
0.52 
0.44 
0.38 
0.33 
0.30 
0.27 
0.24 
0.22 
0.21 
0.19 
0.18 
0.17 
0.16 
0.15 
0.14 

WICES 
E-1 



Safety Factor 
0 . 0 

0 . 5 

1 . 0 

Phi 
(deg) 

Unit Weight 
(Ibs/ft3) 

Cohesion 

(psf) 
Material Name Color Strength Type 1. 5 

• 2 . 0 Mohr-Coulomb Embankment 1 100 130 

2 . 5 Tailings Mohr-Coulomb 128 

3 . 0 • Mohr-Coulomb SiltvSAND 123 100 

3 . 5 • Mohr-Coulomb Decomposed Rock 800 140 

4 . 0 Mohr-Coulomb Granidiorite 2000 150 

4 . 5 

5 . 0 
1.7 

5 . 5 

6 . 0 + 

200 400 600 800 1000 1200 1400 1600 

* IGES 
5UDEINTERPRET 6.025 

Project 

Section A-A' - Downstream Lined Embankment to 5820' 

Analysis Description Long Term 

Drawn By JMG 
Scale 1:2000 

Date 1/15/2014 

Company IGES, Inc 

File Name Section A-A' - 5820 - Long Term.slim 

E-! 



Safety Factor 
-m 0.0 1.7 

0 . 5 

1. 0 
Unit Weight 

(Ibs/ft3) 

Cohesion 

(psf) 

Phi 

(deg) 
Material Name Color Strength Type 1 . 5 

2 . 0 
• Embankment 1 Mohr-Coulomb 100 130 

2 . 5 

• Embankment 2 130 Mohr-Coulomb 100 
3 . 0 

• Embankment 3 Mohr-Coulomb 100 130 
3 . 5 

Mohr-Coulomb 100 Embankment 4 130 4 . 0 

Mohr-Coulomb 4 . 5 Tailings 128 

• 5 . 0 Silty SAND 123 Mohr-Coulomb 100 

5 . 5 
• Decomposed Rock Mohr-Coulomb 800 140 

6 . 0 + 
Mohr-Coulomb 2000 35 Granidiorite 150 

Tensile Strength 

(lbs/ft) 
Color Support Name Type 

Comtrac P45.45 GeoTextile 3240 

200 400 600 800 1200 1400 161 1000 

# I G E S Analysis Description 

SLIDEINTERPRET 6.025 

Project 

Section A-A' - Downstream Lined Embankment with Upstream Raises to 5860' 

Long Term 
Drawn By 

J M G 
Scale 1:2000 

Date 1/15/2014 

Company IGES, Inc 
File Name Section A-A' - 5860 - Long Term.slim 
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Safety Factor 
0 . 0 

1.2 

0.13 0 . 5 

1. 0 
Cohesion 

(psf) 

Phi 

(deg) 
Unit Weight 

(Ibs/ft3) 
L . 5 Material Name Color Strength Type 

2 . 0 
• Embankment 1 1.30 Mohr-Coulomb 100 

2 . 5 

I 
Embankment 2 Mohr-Coulomb 100 130 

3 . 0 

• Embankment 3 130 Mohr-Coulomb 100 
3 . 5 

Embankment 4 Mohr-Coulomb 100 130 4 . 0 

Mohr-Coulomb Tailings 128 4 . 5 

• . 0 Silty SAND 123 Mohr-Coulomb 100 

5 . 5 Decomposed Rock 140 Mohr-Coulomb 800 

6 . 0 + 
Mohr-Coulomb 2000 Granidiorite ISO 

Tensile Strength 

(lbs/ft) 
Support Name Color Type 

GeoTextile Comtrac P45.45 3240 

800 1000 1200 1400 1600 200 400 600 

# I G E S 
SLIDEINTERPRET 6.025 

Project 

Section A-A' - Downstream Lined Embankment with Upstream Raises to 5860' 

Analysis Description Pseudodynamic 
Drawn By JMG Scale 1:2000 

1/15/2014 

Company IGES, Inc 
File Name Section A-A' - 5860 - Long Term - Pseudodynamic.slim 

E T 



Safety Factor 
« 0.0 

0 . 5 

1 . 0 

Unit Weight 

(Ibs/ft3) 

Cohesion 

(psf) 

Phi 

[deg) 
1 . 5 Material Name Color Strength Type 

2 . 0 
• Embankment 1 Mohr-Coulomb 100 130 

2 . 5 
• Embankment 2 Mohr-Coulomb 100 130 

3 . 0 1.7 • Embankment 3 (Total Stress) Mohr-Coulomb 16C0 130 

3 . 5 
Embankment 4 (Total Stress) Mohr-Coulomb 130 1600 

4 . 0 
Tailings Mohr-Coulomb 128 

4 . 5 
Tailings (Total Stress) 128 Mohr-Cou o m b 

5 . 0 
• Silty SAND 123 Mohr-Coulomb 100 

5 . 5 

n Decomposed Rock Mohr-Coulomb 140 800 
6 . 0 + 

Sranidiori te Mohr-Coulomb ISO 2000 

Tensile Strength 

(lbs/ft) 
Support Name Color Type 

O 

Comtrac P45.45 GeoTextile 3240 

200 400 1600 600 800 1000 1200 1400 

* IGES Analysis Description 

SLIDEINTERPRET 6.025 

Project 

Section A-A' - Downstream Lined Embankment with Upstream Raises to 5860' 

EOC 
Drawn By JMG Scale 1:2000 
Date 1/15/2014 

Company IGES, Inc 
File Name Section A-A' - 5860 - EOC.slim 
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Safety Factor 
, 0 . 0 

0 . 5 

1 . 0 

1 . 5 
Unit Weight 

(Ibs/ft3) 

Cohesion 

(psf) 

Phi 
Material Name Co or Strength Type 

2 . 0 (deg) 

• Embankment 1 Mohr-Coulomb 13C 100 2 . 5 

• Embankment 2 Mohr-Coulomb 13C 100 3 . 0 

• Embankment 3 Total Stress Mohr-Coulomb 13C 1600 3 . 5 

Embankment 4 (Total Stress) Mohr-Cou omb 13C 1600 4 . 0 

Tailings Mohr-Coulomb 128 4 . 5 

Tailings (Total Stress) 128 Mohr-Coulomb 5 . 0 

• Silty SAND Mohr-Cou tomb 123 100 5 . 5 

• Decomposed Rock Mohr-Coulomb 140 800 6 . 0 + 

Granidiorite Mohr-Coulomb 150 2000 

Tensile Strength 

(lbs/ft) 
Color Support Name Type 

Comtrac P45.45 GeoTextile 3240 

200 400 800 1400 600 1000 1200 1600 

# I G E S Analysis Description 

SLIDEINTERPRET 6.025 

Project 

Section A-A' - Downstream Lined Embankment with Upstream Raises to 5860' 

EOC Upstream Case 
Drawn By 

JMG 
Scale 

1:2000 

1/15/2014 

Company IGES, Inc 
File Name Section A-A' - 5860 - EOC - Upstream Case.slim 

E T 



S a f e t y F a c t o r 
—™ 0.0 

8- 0 . 5 

1 . 0 

1 . 5 

2 . 0 

2 . 5 Unit Weight 
(Ibs/ft3) 

Cohesion 

(psf) 

Phi 
(deg) 

Material Name Color Strength Type 
3 . 0 

• Embankment 1 130 Mohr-Coulomb 100 37 3 . 5 

• 4 . 0 Embankment 2 130 Mohr-Coulomb 100 37 

4 . 5 

• Embankment 3 130 Mohr-Coulomb 100 37 
5 . 0 

Embankment 4 130 Mohr-Coulomb 100 37 5 . 5 

6 . 0 + Tailings 128 Mohr-Coulomb 30 

• Silty SAND 123 Mohr-Coulomb 100 35 

• Decomposed Rock 140 Mohr-Coulomb 800 35 

Granidiorite Mohr-Coulomb 150 2000 35 

13C 300 400 500 600 700 900 1100 1200 800 1000 

# IGES Analysis Description 

SLIDEINTERPRET 6.025 

Project 

Section B-B' - Downstream Lined Embankment to 5820' 

Long Term 
Drawn By 

JMG 
Scale 

1:1250 
Date 1/15/2014 

Company 
I G E S , Inc 

File Name Section B-B' - 5820 - Long Term.slim 
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Safety Factor 
0 . 0 

Unit Weight 
(Ibs/ft3) 

Cohesion 

(psf) 

Phi 
(deg) 

Material Name Color Strength Type 0 . 5 

1. 0 
• Embankment 1 130 Mohr-Coulomb 100 37 

1. 5 

• Embankment 2 Mohr-Coulomb 130 100 37 2 . 0 

• 2 . 5 Embankment 3 Mohr-Coulomb 130 100 37 

3 . 0 
Embankment 4 Mohr-Coulomb 130 100 

3 . 5 

Tailings 128 Mohr-Coulomb 30 
4 . 0 

1.8 
Silty SAND Mohr-Coulomb 4 . 5 123 100 35 

5 . 0 
Decomposed Rock 140 Mohr-Coulomb 800 35 

5 . 5 
Granidiorite 150 Mohr-Coulomb 2000 35 

6 . 0 + 

Tensile Strength 
(lbs/ft) 

Color Support Name Type 

GeoTexrile Comtrac P45.45 3240 

300 400 600 700 800 000 200 500 900 1100 13G 

W IGES 
5LIDEINTERPRET 6.025 

Project 

Section B-B' - Downstream Lined Embankment with Upstream Raises to 5860' 

Analysis Description Long Term 
Drawn By JMG 1:1250 
Date 1/15/2014 

Company IGES, Inc 

Section B-B' - 5860 - Long Term .slim 



Safety Factor 
. B . 0.0 

0.5 

1.0 

1 . 5 

2 . 0 

2 . 5 

3 . 0 

3 . 5 

4.0 

4 . 5 

5 . 0 

5 . 5 

6.0 + 

1.3 

Material Name 

Embankment 1 

Embankment 2 

Embankment 3 

Embankment 4 

Tailings 

Silty SAND 

Decomposed Rock 

Granidiorite 

Color 

• 

• 

• 
• 

Unit Weight 
(Ibs/ft3) 

130 

130 

130 

130 

128 

123 

140 

150 

Strength Type 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Cohesion 

(psf) 

Support Name 

Comtrac P45.45 

Color Type 

GeoTexrile 

Tensile Strength 

(lbs/ft) 

3240 

100 

100 

100 

100 

100 

800 

2000 

Phi 
(deg) 

37 

37 

37 

37 

30 

35 

35 

35 

< 0.13 

300 400 500 600 700 800 900 1000 1100 1200 130( 

SLIDEINTERPRET 6.025 

Project 

Section B-B' - Downstream Lined Embankment with Upstream Raises to 5860' 

Analysis Description Long Term - Pseudodynamic 
Drawn By JMG Scale 1:1250 

1/15/2014 

Company 
IGES, Inc 

File Name Section B-B' - 5860 - Long Term - Pseudodynamic.siim 
_ 



Safety Factor 
_ 0.0 

Unit Weight 
(Ibs/ft3) 

Cohesion 

(psf) 

Phi 
(deg) 

Strength Type Material Name Color 0 . 5 

1. 0 
• Mohr-Coulomb 37 Embankment 1 130 100 

1. 5 

• Mohr-Coulomb Embankment 2 130 100 37 2 . 0 

Embankment 3 
(Total Stress) 

2 . 5 • Mohr-Coulomb 130 1600 14 
3 . 0 

Embankment 4 
(Total Stress) 

Mohr-Coulomb 1600 14 130 3 . 5 

4 . 0 Mohr-Coulomb 30 Tailings 128 

4 . 5 
Mohr-Coulomb Tailings (Total Stress) 128 27 

5 . 0 

— • Mohr-Coulomb Silty SAND 123 100 35 5 . 5 

6 . 0 + 
• Mohr-Coulomb 800 35 Decomposed Rock 140 

Mohr-Coulomb 2000 35 Granidiorite 150 

o 
Tensile Strength 

(lbs/ft) 
Color Support Name Type 

GeoTextile 3240 Comtrac P45.45 

1 ! — 
1100 1200 1300 800 900 1000 400 500 600 700 300 

# IGES 
SLIDEINTERPRET 6.025 i 

Project 

Section B-B' - Downstream Lined Embankment with Upstream Raises to 5860' 

Analysis Description EOC 
Drawn By JMG 

Scale 1:1250 

1/15/2014 

Company IGES, Inc 
File Name Section B-B' - 5860 - EOC.slim 
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S a f e t y T a c t o r 
0 . 0 

0 . 5 

1 . 0 

1 . 5 

2 . 0 

2 . 5 

| 3-° 
I 3.5 

I 4 • 0 

I 4.5 
5 . 0 

5 . 5 

6 . 0 + 

Material Name 

Embankment 1 

Embankment 2 

Embankment 3 
(Total Stress) 

Embankment 4 
(Total Stress) 

Tailings 

Tailings (Total 
C i . \ 

Silty SAND 

Decomposed Rock 

Granidiorite 

Color 

• 
• 
• 
• 

• 
• 

Unit Weight 
(Ibs/ft3) 

130 

130 

130 

130 

128 

128 

123 

140 

150 

Strength Type 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Mohr-Coulomb 

Cohesion 
(psf) 

100 

100 

1600 

1600 

100 

800 

2000 

Phi 
(deg) 

37 

37 

14 

14 

30 

27 

35 

35 

35 

Support Name 

Comtrac P45.45 

Color Type 

GeoTextile 

Tensile Strength 
(lbs/ft) 

3240 

2.5 

300 400 500 130C 600 700 800 900 1000 1100 1200 

*t IGES Analysis Description 

SLIDEINTERPRET 6 025 

Project 

Section B-B' - Downstream Lined Embankment with Upstream Raises to 5860' 

EOC - Upstream 
Drawn By JMG Scale 

1:1250 

Date 1/15/2014 

Company IGES, Inc 

Section B-B' - 5860 - EOC - Upstream.slim 
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TECHNICAL SPECIFICATIONS 

For 

PHASE 1 ITDF East Starter Dam 
CS MINING 

Division 1 - General Requirements 

SECTION 01011 Summary of Project 
01039 Project Coordination and Meetings 
01300 Submittals 
01500 Temporary Controls 
01600 Materials, Labor, and Equipment 
01700 Contract Closeout 

Division 2 - Site Work 

SECTION 02200 
02300 
02400 
02714 
02771 

Site Preparation 
Earthwork 
Subgrade Preparations 
Geotextile Fabric 
40-mil smooth HDPE 

February 2014 (For Permit) 



DIVISION 1 - GENERAL REQUIREMENTS 

SECTION 01011 

SUMMARY OF PROJECT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Work included 

B. Summary of Work 

C. Definitions 

1.2 RELATED SECTIONS 

A. Section 01039 - Project Coordination and Meetings 

B. Section01300-Submittals 

C. Section 01500 - Temporary Controls 

D. Section 01600 - Materials, Labor, and Equipment 

E. Section 01700 - Contract Closeout 

1.3 WORK INCLUDED 

A. Construction of ITDF East Starter Dam and initial lining of impoundment. Work includes 
clearing, grubbing and stockpiling of topsoil, excavation and grading of side slopes, fill 
placement, anchor trench construction, placement of 40-mil smooth HDPE, and construction of 
access road and adjoining diversion ditch. Installation of piping and barge pumpback system to 
be performed by others. 

Work includes excavation, importation (from onsite source), and placement of approximately 
415,000 cubic yards of soil. Final subgrade preparation and certification of base soil for 
placement of HDPE liner. 

Furnish and install approximately 1,300,000 square feet of smooth 40-mil high-density 
polyethylene (HDPE) geomembrane. 

1.4 SUMMARY OF WORK 

A. The construction of the Phase 1 East Starter Dam will be the first stage of the systematic ITDF 

February 2014 (For Permit) 



facility development. Construction of the western (second) starter dam and basin lining will 
follow as Phase 2 of the project. Subsequent expansion will include a series of sequentially 
constructed upstream raises as tailings beach development occurs adjacent to each of the starter 
dams. CONTRACTOR to perform the following work: 

• Submit Health and Safety Plan to OWNER for review and approval 
• Submit Construction Schedule to OWNER for review and approval 
• Submit Earthmoving Plan to OWNER for review and approval 

B. Clear and grub vegetation and approximately 6-12 inches of topsoil from beneath the starter dam 
footprint and throughout the basin where liner will be constructed to the maximum anticipated 
tailings impoundment level. 

C. Prepare dam foundation area by overexcavating, replacement and compaction of up to uppermost 
15 feet of foundation soil. Excavate, haul, place, moisture condition and compact fill materials 
from within the impoundment in order to develop starter dam prism. 

D. Perform final subgrade preparation for placement of HDPE. Preparation of subgrade includes 
mass excavation and mass fill operations including compaction of fill soil. CONTRACTOR is 
required to certify, in writing (subgrade acceptance form), that the subgrade soil is adequate for 
the installation of liner materials prior to placement of HDPE. 

E. Furnish and install 40-mil smooth HDPE as detailed on the construction drawings. Drawings 
included with the bid package are forbidding purposes only. Final locations and final details will 
be confirmed with the issue of construction drawings prior to work commencing. Quantities are 
not expected to change more than ten percent (10%) from bidding documents to construction 
documents. 

F. All products are to be installed or placed in accordance with standards required by respective 
manufacturer. 

G. Anchor geomembrane securely in place to prevent the movement of installed materials. 
Anchoring of all materials shall be performed with sandbags, anchor trenches or other 
ENGINEER approved methods. 

H. Sequence installation to ensure that all operations are achieved in an orderly and expeditious 
manner. 

I . Touch-up minor damaged surfaces caused during delivery, storage, handling and installation. 
Replace damaged components as necessary. 

J. Installation will not be considered complete until the liner and other materials are completely 
inspected by the QA Inspector. 

1.5 DEFINITIONS 

A. CONTRACTOR, The term "CONTRACTOR" shall be used to describe the various work 

February 2014 (For Permit) 



activities of both the prime CONTRACTOR and all of the subcontractors for which the 
CONTRACTOR retains responsibility. 

B. ENGINEER, the term "ENGINEER" shall be used to describe the design engineer responsible 
for the structural design of the starter dam, site preparation and subgrade recommendations, liner 
system, and the specifications therein. 

C. OWNER, the term "OWNER" shall be used in the specifications herein to describe CS Mining 
and its affiliates. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01039 

PROJECT COORDINATION AND MEETINGS 

PART 1 - GENERAL 

L l SECTION INCLUDES 

A. Prime CONTRACTOR Responsibilities 

B. Preconstruction Meeting 

C. Daily Meetings 

D. Weekly Meetings 

E. Work Deficiency Meetings 

1.2 RELATED SECTIONS 

A. Section 01011 - Summary of Project 

B. Section 01300 - Submittals 

C. Section 01500 - Temporary Controls 

D. Section 01600 - Materials, Labor and Equipment 

E. Section 01700 - Contract Closeout 

1.3 PRIME CONTRACTOR RESPONSIBILITY 

A. Coordination 

1. The prime CONTRACTOR shall properly coordinate all work. Expediting the work of the 
various trades as necessary so that the different elements are built and installed in proper 
sequence and so that the parts fit together in a neat, tight, and professional manner and 
function properly and as intended at completion of the work without interruption of 
continued operation of the tailings impoundment operations. 

2. The CONTRACTOR shall see to it that orders for manufactured items, which he is to furnish 
as called for under this contract and specifications and under his direction, are ordered by the 
various trades involved and are delivered to the site at the proper time. 
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3. The CONTRACTOR and the various trades working under his leadership and direction shall 
coordinate their work with adjacent work and with other trades so as to facilitate the general 
progress of the work. Each trade shall afford other trades every reasonable opportunity for 
the installation of their work and for the storage of their material. 

B. Conformity with Plans 

1. The CONTRACTOR shall perform all work in conformity with the drawings, specifications, 
QA/QC Plan and instructions from the ENGINEER. 

2. All minor details of the work, which are not specifically mentioned in the specifications, but 
are obviously incidental, shall be considered a part of the work for which prices are given in 
the proposal, and no extra compensation shall be allowed the CONTRACTOR for the 
performance thereof. 

C. Errors and Omissions 

1. If the CONTRACTOR, in the course of the work, finds any errors or omissions in plans or in 
the layout as given by survey points and instructions, or if he finds any discrepancy between 
the plans and the physical conditions of the locality, he shall promptly verify the same and 
notify the OWNER. Any work done after such discovery, until authorized, will be done at 
the CONTRACTOR'S risk. 

D. Notice to OWNER 

1. The CONTRACTOR shall give forty-eight hours notice when he will need the services of 
the OWNER for staking out any portion of the work. 

E. Lines and Grades 

1. All work shall be done to the true line and grade, as indicated by the Drawings. 

2. The OWNER will furnish initial survey control points and the CONTRACTOR must protect 
them and will be held responsible for any defective work caused by his negligence in this 
respect. 

3. If the survey control points are destroyed or if additional points are needed, the OWNER will 
furnish them to the CONTRACTOR, and the CONTRACTOR shall reimburse the OWNER 
for the additional expense of reestablishing the survey control points. 

F. Supervisory Personnel 

1. It is the intent of these specifications to provide a completed proj ect, which will in every way 
reflect the work of competent journeymen in the various trades represented. 

2. The CONTRACTOR shall insure that each portion of the work is supervised by a qualified 
person, well versed in the operation of the various tools required for the trade, the method in 
which the work is to be done, and knowledge of the general requirements of the construction 
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work. 

3. All work is to be done in accordance with the latest methods devised for such work to insure 
a professional appearance ofthe completed project. 

1.4 MEETINGS 

A. A Preconstruction Meeting will be held with OWNER, ENGINEER, QA Personnel, and all 
CONTRACTORS and their QC Personnel to facilitate project schedule and coordination. 
CONTRACTOR shall submit preliminary schedule at Preconstruction meeting and provide 
weekly updates as work progresses. The State of Utah Division of Water Quality (DWQ) 
personnel may attend the Preconstruction meeting at their option. The meeting will be 
documented by the QA Inspector or ENGINEER on a Meeting Documentation form. 

B. A Daily Progress Meeting will be held with attendance required by the CONTRACTOR, the QC 
Inspector, and the QA Inspector. The meeting will be documented by the QA Inspector on a 
Meeting Documentation form. The purpose of the meeting will be to: 

• Review the previous day's work 
• Review the work location and activities 
• Discuss any problems 

C. A Weekly Progress meeting will be held with attendance required by the CONTRACTOR, the 
QC Inspector, the QA Inspector, and OWNER. The ENGINEER and State of Utah DWQ 
personnel may attend at their option. The meeting will be documented by the QA Inspector on a 
Meeting Documentation form. The purpose of the meeting will be to: 

• Review minutes of previous meetings. 
• Review of Work progress and updated schedule. 
• Field observations, problems, and decisions. 
• Identification of problems that impede planned progress. 
• Review of submittals schedule and status of submittals. 
• Review of off-site fabrication and delivery schedules. 
• Maintenance of progress schedule. 
• Corrective measures to regain projected schedules. 
• Planned progress during succeeding work period. 
• Coordination of projected progress. 
• Maintenance of quality and work standards. 
• Effect of proposed changes on progress schedule and coordination. 
• Other business relating to Work. 

D. A Work Deficiency Meeting will be held if or when any work items are identified to be 
deficient. Attendance will be required by the CONTRACTOR, the QC Inspector, the QA 
Inspector, ENGINEER, and OWNER. The meeting will be documented by the QA Inspector on 
a Meeting Documentation form. The State of Utah DWQ personnel may attend at their option. 
The purpose of the meeting will be to: 
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• Review the Problem Identification/Corrective Measures Reports 
• Review the Corrective Action Items 
• Discuss any problems 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01300 

SUBMITTALS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Submittal Procedures 

B. Proposed Products List 

C. Product Data 

D. Certificates 

E. Manufacturer's Instructions 

1.2 RELATED SECTIONS 

A. Section 01011 - Summary of Project 

B. Section 01039 - Project Coordination and Meetings 

C. Section 01500 - Temporary Controls 

D. Section 01600 - Materials, Labor and Equipment 

E. Section 01700 - Contract Closeout 

1.3 SUBMITTAL PROCEDURES 

A. Collect submittals from all manufacturers or suppliers and provide to ENGINEER for written 
approval of products. 

B. Identify manufacturer or supplier and reference appropriate drawing and/or specification location. 

C. Identify variations from Contract Documents and Product or system limitations that may be 
detrimental to successful performance of the completed Work. 

D. Obtain written approval of materials from ENGINEER prior to ordering from vendor. 

E. When revised for resubmission, identify all changes made since previous submission. 

F. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report any 
inability to comply with requirements. 

1.4 PROPOSED PRODUCTS LIST 

A. Within 15 days after date of Notice to Proceed, submit list of major products proposed for use, with 
name of manufacturer, trade name and model number of each product. 
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B. For products specified only by reference standards, give manufacturer, trade name, model or catalog 
designation, and reference standards. 

1.5 PRODUCT DATA 

A. Product Data for Review: 

1. Submitted to ENGINEER for review for the limited purpose of checking for conformance with 
Plans and Specifications 

B. Submit one copy to OWNER. 

C. Mark copy to identify applicable products, models, options, and other data. Supplement 
manufacturers' standard data to provide information specific to this project. 

1.6 CERTIFICATES 

A. When specified in individual specification sections, submit certification by the manufacturer, 
installation/application subcontractor, to the ENGINEER. 

B. Indicate material or product conforms to or exceeds specified requirements. Submit supporting 
reference data, affidavits, and certifications as appropriate. 

C. Certificates may include recent or previous test results on material or Product, but must be acceptable 
to ENGINEER. 

1.7 MANUFACTURER'S INSTRUCTIONS 

A. When specified in individual specification sections, submit printed instructions for delivery, storage, 
installation and maintenance to CONTRACTOR and ENGINEER. ENGINEER will forward 
instructions to QA personnel. 

B. Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01500 

TEMPORARY CONTROLS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Site Safety 

1.2 RELATED SECTIONS 

A. Section 01011 - Summary of Project 

B. Section 01039 - Project Coordination and Meetings 

C. Section 01300 - Submittals 

D. Section 01600 - Materials, Labor and Equipment 

E. Section 01700 - Contract Closeout 

1.3 SITE SAFETY 

A. The CONTRACTOR shall ensure that proper care is exercised to make the work safe at all times. 

1. Materials, equipment or other obstructions shall not be strung or placed on or in any traveled 
roadways in a manner that will be hazardous to vehicles or personnel and shall provide and 
maintain at all times, and as directed by the OWNER for the protection of all traffic operating in 
work areas. 

2. I f in the operation of equipment it becomes necessary to encroach upon the above mentioned 
traveled roadway or at any point that may be construed by the OWNER as dangerous to traffic or 
personnel, the CONTRACTOR shall place guards, at his expense, to direct and inform site 
persons of existing danger. 

B. The CONTRACTOR shall be held responsible for any costs or schedule impacts through mishaps or 
accidents caused by his neglect or the neglect of any of his employees or agents in the performance 
of the work involved in the handling of this project work. No additional costs will be allowed by the 
OWNER for this added protection. 

PART 2-PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 
END OF SECTION 
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SECTION 01600 

MATERIALS, LABOR, AND EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. CONTRACTOR Provided Materials, Labor, and Equipment 

1.2 RELATED SECTIONS 

A. Section 01011 - Summary of Project 

B. Section 01039 - Project Coordination and Meetings 

C. Section 01300 - Submittals 

D. Section 01500 - Temporary Controls 

E. Section 01700 - Contract Closeout 

1.3 CONTRACTOR PROVIDED MATERIALS, LABOR, AND EQUIPMENT 

A. The CONTRACTOR shall furnish all labor, materials, equipment, tools, supervision, etc., and all 
costs involved, necessary to complete the work required under this contract as specified, 
including all power required to power all tools and equipment used, such as gasoline, fuel, oil, 
electricity, etc. 

B. Al l equipment, tools, machinery, etc. used shall be in good repair and shall be maintained in a 
good workable and safe condition necessary to continuously carry on the work involved in this 
project in a professional, expeditious and safe manner, without serious or costly delays in the 
performance of all phases of the work involved. 

C. Use of any and all equipment and machinery on this project shall be in accordance with all 
applicable MSHA standards. 

D. The CONTRACTOR shall provide all safety equipment at the CONTRACTOR'S expense. 

E. No equipment or machinery shall be operated in or over paved streets or prepared roadway 
shoulders, in getting to, from or in working on this project that is equipped with treads or cleats 
that, in the opinion of the OWNER, may be injurious to pavement or shoulder surfaces. 

F. Any damage done under these circumstances shall be immediately repaired by the 
CONTRACTOR at the CONTRACTOR'S expense. 

February 2014 (For Permit) 



G. If requested by the OWNER or the ENGINEER, the CONTRACTOR shall furnish a list of all 
equipment and machinery that he has of his own or that he has access to, which he proposes to 
use for this project. The CONTRACTOR shall state the present condition of equipment as to its 
fitness and safety on this type of work, together with a written statement as to the past 
experiences of those who will operate the various machines to be used, their qualifications and 
the previous experiences the CONTRACTOR has had in performing similar work as that 
required under this contract. 

PART 2 - PRODUCTS 

Not Used 

PART 3 - EXECUTION 

Not Used 

END OF SECTION 
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SECTION 01700 

CONTRACT CLOSEOUT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Closeout procedures. 

B. Final cleaning. 

C. Project record documents. 

D. Warranties and bonds. 

1.2 RELATED SECTIONS 

A. Section 01011 - Summary of Project 

B. Section 01039 - Project Coordination and Meetings 

C. Section 01300 - Submittals 

D. Section 01500 - Temporary Controls 

E. Section 01600 - Materials, Labor and Equipment 

1.3 CLOSOUT PROCEDURES 

A. Submit written certification that Contract Documents have been reviewed, Work has been 
inspected, and that Work is complete in accordance with Contract Documents and ready for 
OWNER and ENGINEER'S review. 

B. Provide to OWNER all Project Record Documents. 

C. Submit final Application for Payment identifying total adjusted Contract Sum, previous 
payments, and sum remaining due. 

1.4 FINAL CLEANING 

A. Execute final cleaning prior to final project assessment. 

B. Remove waste and surplus materials, rubbish, and construction facilities from the site. 

1.5 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set ofthe following record documents; record actual revisions to the Work: 
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1. Drawings. 

2. Specifications. 

3. Addendums. 

4. Change Orders and other modifications to the Contract. 

5. Product Data, and Samples. 

6. Manufacturer's instruction for installation, and repairing. 

7. All documents specified in the project QA/QC Plan. 

B. Ensure entries are complete and accurate, enabling future reference by OWNER. 

C. Store record documents separate from documents used for construction. 

D. Record information concurrent with construction progress. 

E. Specifications: Legibly mark and record at each product section, a description of actual Products 
installed, including the following: 

1. Manufacturer's name and product model and number. 

2. Product substitutions or alternates utilized. 

3. Changes made by Addenda and modifications. 

F. Record Drawings [and Shop Drawings]: Legibly mark each item to record actual construction 
including: 

1. Measured horizontal and vertical locations of underground installations, referenced to 
permanent surface improvements. 

2. Field changes of dimension and detail. 

3. Details not on original Contract drawings. 

G. Submit documents to OWNER with claim for final Application for Payment 

1.6 WARRANTIES AND BONDS 

A. Provide notarized copies. 

B. Execute and assemble transferable warranty documents from Subcontractors, suppliers, and 
manufacturers. 
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C. Provide Table of Contents and assemble in ring binder with durable cover. 

D. Submit prior to final Application for Payment. 

E. For items of Work delayed beyond date of Substantial Completion, provide updated submittal 
within 10 days after acceptance, listing date of acceptance as start of warranty period. 

PART 2-PRODUCTS 

Not Used. 

PART 3 - EXECUTION 

Not Used. 

END OF SECTION 
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DIVISION 2 - SITE WORK 

SECTION 02200 

SITE PREPARATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Definitions 

B. Quality Assurance 

C. Project Conditions 

D. Sequencing and Scheduling 

1.2 RELATED SECTIONS 

A. Section 02300 - Earthwork 

B. Section 02400 - Subgrade Preparation 

C. Section 02714 - Geotextile Fabric 

D. Section 02771 - 40-mil HDPE 

1.3 DEFINITIONS 

A. Clearing: Consists of removal of natural obstructions and existing foundations, 
buildings, fences, lumber, walls, stumps, brush, weeds, rubbish, trees, boulders, utility 
lines, and any other items which interferes with construction operations or are 
designated for removal. 

B. Grubbing: Consists of the removal and disposal of wood or root matter below the 
ground surface remaining after clearing and includes stumps, trunks, roots, or root 
systems greater than 1 inch in diameter or thickness to a depth of 6 inches below the 
ground surface. 

C. Stripping: Includes the removal and disposal of all organic sod, topsoil, grass and 
grass roots, and other objectionable material remaining after clearing and grubbing 
from the areas designated to be stripped. The depth of stripping is estimated to be 6 -
12 inches, but the required depth of stripping will be determined by the ENGINEER. 
All stripped topsoil materials shall be delivered and stored in a stockpile area 
designated by the OWNER for future use in reclamation. 
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1.4 QUALITY ASSURANCE 

A. Regulatory requirements: Verify and comply with applicable regulations regarding 
those governing noise, dust, nuisance, drainage and runoff, fire protection, and 
disposal. 

B. Meetings: Attend meetings with all parties as described in Specification 01039 
Section 1.4. 

1.5 PROJECT CONDITIONS 

A. Existing conditions: 
1. Verify character and amount of clay, sand, gravel, quicksand, water, rock, 

hardpan, and other material involved and work to be performed. 

1.6 SEQUENCING AND SCHEDULING 

A. Clearing and grubbing: Perform clearing and grubbing in advance of grading 
operations. 

PART 2 - PRODUCTS 

Not Used. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: Examine site and verify existing conditions before 
beginning work. 

3.2 PREPARATION 

A. Protect existing improvements from damage by site preparation work. 

3.3 INSTALLATION 

A. Clearing: 

1. Clear areas where construction is to be performed, including borrow areas 
and other areas as indicated on the Drawings, or specified in this Section, of 
topsoil, stumps, brush, roots, weeds, trees, shrubs, rubbish, and other 
objectionable material of any kind which, i f left in place, would interfere 
with proper performance or completion of the work, would impair its 
subsequent use, or form obstructions. Borrow area topsoil shall be stockpiled 
in an area designated by the OWNER. 

2. It is the CONTRACTOR'S responsibility to determine the effort needed to 
remove shrubs, brush, rocks, and objectionable materials required for 
construction activities. 

3. Do not incorporate organic material from clearing and grubbing operations in 
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fills and backfills. 

4. CONTRACTOR'S construction facilities: Fill or remove pits, fill, and other 
earthwork required for erection of facilities, upon completion ofthe work, 
and level to meet existing contours of adjacent ground. 

B. Grubbing: 

1. From ITDF basin area: 

a. Grub stumps, roots, and other obstructions 1 inch to 3inches in diameter or 
thickness to 6 inches below grade. 

b. Grub stumps or roots 3 inches or over in diameter to depth of not less than 18 
inches below finish grade. 

c. Sharp rocks or other deleterious materials that could perforate the liner shall 
not be in contact with the liner material. Remove material or grade area such 
that deleterious material is covered by 6 inches of compacted site soils. 

2. In embankment areas or other areas to be cleared outside construction area: 
Do not leave stumps, roots, and other obstructions higher than the following 
requirements: 

Height of Embankment over 
Stump Depth of Clearing and Grubbing 

0 feet to 2 feet Grub stumps or roots 3 inches or over in diameter to 
18 inches below original grade. Cut others flush with 

ground. 

2 feet to 3 feet Grub stumps 1 foot and over in diameter to 
18 inches below original grade. Cut others flush with 

ground. 
Over 3 feet Leave no stumps higher than stump top diameter, and 

in no case more than 18 inches. 

3. Backfill and compact cavities left below subgrade elevation by removal of 
stumps or roots to density of adjacent undisturbed soil. 

C. Stripping: 

1. Remove soil material containing sod, grass, or other vegetation to depth of 6 
- 12 inches from both borrow areas and areas to receive fill. 

2. Deposit stripped material at locations as directed by OWNER. 

END OF SECTION 

February 2014 (For Permit) 



SECTION 02300 

EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section includes: 
1. Loosening, excavating, filling, grading, borrow, hauling, preparing subgrade, 

compacting in final location, wetting and drying, and operations pertaining to 
site grading for embankment construction. 

2. Backfilling and compacting to support embankment construction. 

1.2 RELATED SECTIONS 

A. Section 02200 - Site Preparation 

B. Section 02400 - Subgrade Preparation 

C. Section 02714 - Geotextile Fabric 

D. Section 02771 - 40-mil HDPE 

1.3 REFERENCES 

A. Latest Version of American Society for Testing and Materials (ASTM) 
Standards: 

1. D 1556 - Standard Test Method for Density and Unit Weight of Soil in Place by 
the Sand Cone Method. 

2. D 698 - Standard Test Method for Laboratory Compaction Characteristics of 
Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN m/m3)). 

3. D 2922 - Standard Test Methods for Density of Soil and Soil-Aggregate in 
Place by Nuclear Methods (Shallow Depth). 

4. D 3017 - Standard Test Method for Water Content of Soil and Rock in Place 
by Nuclear Methods (Shallow Depth). 

1.4 DEFINITIONS 

A. Backfill adjacent to structure: Backfill within volume bounded by the exterior 
surfaces of structure, the surface of undisturbed soil in the excavation around 
structure, and finish grade around structure. 

B. Embankments: Dikes, levees, berms, and similar facilities. 

C. Excavation: Consists of loosening, removing, loading, transporting, depositing, and 
compacting in final location, wet and dry materials, necessary to be removed for 
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purposes of construction of structures, ditches, grading, berms, roads, and such other 
purposes as are indicated on the Drawings. 

1.5 SYSTEM DESCRIPTION 

A. Performance requirements: 
1. Where soft or unstable material is encountered, such materials shall be removed 

and replaced with suitable properly compacted materials. 
2. Obtain acceptable import material from other sources if surplus obtained within 

Project site do not conform to specified requirements or are not sufficient in 
quantity. 

3. No extra compensation will be made for hauling of fill materials or for water 
required for compaction. 

1.6 SUBMITTALS 

A. Copy of Property OWNER'S Agreement allowing placement of surplus soil material 
on their property. 

B. Excavation plan. 

C. Testing lab: Submit CONTRACTOR'S proposed testing laboratory capabilities and 
equipment. 

D. Test reports: 
1. Submit certified test reports of all tests specified to be performed by the 

CONTRACTOR. 
2. Sign and seal test reports by a registered PROFESSIONAL ENGINEER 

who practices geotechnical engineering and is registered in the State of 
Utah. 

1.7 QUALITY ASSURANCE 

A. Initial compaction demonstration: 
1. Adequacy of compaction equipment and procedures: Demonstrate adequacy of 

compaction equipment and procedures before exceeding any of following 
amounts of earthwork quantities: 
a. 100 linear feet of trench backfill. 
b. 50 cubic yards of backfill adjacent to structures. 
c. 100 cubic yards of embankment work. 
d. 100 cubic yards of fill. 
e. 50 cubic yards of roadway base material. 
f. 100 cubic yards of road fill. 

2. Compaction sequence requirements: Until specified degree of compaction on 
previously specified amounts of earthwork is achieved, do not perform 
additional earthwork of the same kind. 

3. After satisfactory conclusion of initial compaction demonstration and at any time 
during construction, provide confirmation tests as specified under the QA/QC 
Plan. 
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1.8 SEQUENCING AND SCHEDULING 

A. Schedule earthwork operations to meet requirements specified in this Section for 
excavation and uses of excavated material. 

B. If necessary, stockpile excavated material for later use at locations specified by the 
OWNER. 

C. Excavation, backfilling, and filling: Perform excavation, backfilling, and filling 
during construction in manner and sequence that provides drainage away from critical 
work areas at all times. 

PART 2-PRODUCTS 

1.1 MATERIALS 

A. Water for compacting: Use water from source acceptable to ENGINEER as directed by 
OWNER. 

B. Soil and rock materials: 
1. General: 

a. Provide native material and select material where specified or indicated 
on the Drawings. 

b. If suitable surplus materials are available, obtain native material and 
select material from cut sections or excavations or from borrow areas. 

C. Geotextile fabrics: 
1. Stabilization fabric: As specified in Section 02714. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: 
1. Character and quantity of material: 

a. Verify character and quantity of rock, gravel, sand, silt, water, and other 
inorganic or organic materials to be encountered in work to be performed. 

b. Determine gradation and shrinkage, and swelling of soil, and 
suitability of material for use intended in work to be performed. 

c. Determine quantity of material, and cost thereof, required for 
construction of backfills, cuts, embankments, excavations, fills, and 
roadway fills, whether from onsite excavations, or borrow areas. 
Include in cost of work to be performed. 

d. Include wasting of excess material, if required, in cost of work to be 
performed. 

3.2 PREPARATION 

A. Starter Dam Foundation: 
1. Starter dam foundation areas, after clearing is completed, overexcavate a 
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minimum of 5 feet and up to 12 feet as determined by the ENGINEER. 
Excavated materials will be used as structural embankment and replacement 
fills. 

2. Scarify and recompact scarified areas to density specified for 
embankments before replacing and compacting excavated foundation soils. 

3. Overexcavated and replacement fill soils shall be placed in 8 inch loose 
lifts, moisture conditioned and compacted to the requirements of 
embankment structural fill materials. 

B. Sloped surfaces for fill or foundations: 
1. Foundations for fill having slopes in excess of 1 vertical to 4 horizontal: 

a. Bench or terrace to adequately key existing ground and fill built thereon. 
2. Slopes of original hillsides and old fills: Bench minimum of 10 feet horizontally 

as fill is placed. 
3. Provision of new benches: 

a. Start new bench wherever vertical cut of next lower bench intersects 
existing grade. 

b. Recompact material thus cut out along with new embankment material at 
no additional cost to the OWNER. 

3.3 INSTALLATION 

A. General: 
1. Dispose of unsuitable excavated materials as determined by the ENGINEER, 

which are not required or are unsuitable for fill and backfill in lawful manner. 
2. Dispose of surplus material on private property only when written permission 

agreement is furnished by OWNER of property. Submit copies of such 
agreements. 

3. Obtain material required in excess of suitable material produced by cuts and 
excavation, from borrow areas subject to the material requirements specified. 

4. Rocks, broken concrete, or other solid materials larger than 4 inches in greatest 
dimension: Remove from project site at no additional cost to OWNER. 

5. Stabilization of subgrade: Provide materials used, or perform work required, to 
stabilize subgrade so it can withstand loads which may be placed upon it by 
CONTRACTOR'S equipment. 

B. Borrow area: If there is insufficient borrow area on Project site, import material from 
off-site. 
1. Where material is required, import material from source located off Project site 

selected by the CONTRACTOR and subject to acceptance by the ENGINEER. 
2. There will be no additional cost to the Contract for use of imported material. 

C. Compaction: 
1. Provide specified compaction for backfills, cuts, embankments, fills, roadway 

fills, and other earthwork. 
2. Perform confirmation tests to verify and confirm that work has complied, and is 

complying at all times, with compaction requirements specified in this Section 
for initial compaction demonstration and field quality control testing. 

3. In-place density of compacted backfills, cuts, embankments, fills, and roadway 
fills determined in accordance with ASTM D 1556, or with ASTM D 2922 and 
ASTM D 3017. 

4. Maximum density obtained in laboratory when tested in accordance with 
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ASTM D 698. 

To prevent damage to structures due to backfilling operations, place backfill 
with equipment that does not exceed H-20 loading, within a distance from the 
face of the structure of not less than 1/2 the depth of backfill. The depth of 
backfill is the distance between the level being compacted and the bottom ofthe 
excavation. Outside this distance, heavier compaction equipment may be used. 
Compact to percentage of maximum density as follows: 
a. Utility trenches: 95 percent 
b. Embankments: 95 percent. 
c. Intermediate dikes 90 percent. 
d. Other non-structural areas: 85 percent. 
e. Spoil areas 85 percent. 
f. Under roadways, parking and storage areas, curbs, and sidewalks: 95 

percent. 
g. Upper 6 inches of cuts: 95 percent. 
h. Fills: 95 percent. 

Materials for backfills, embankments, fills, roadway fills: 
General: 
a. Obtain import material fiom other sources i f surplus materials from within 

Project site or borrow areas do not conform to specified requirements or 
are not sufficient in quantity for construction of Project. 

Embankments: 

a. Native material, Select material, or imported material meeting the 
requirements of native material, select material, unless otherwise 
specified or indicated on the Drawings. 

Fills: 
a. Native material, or imported material meeting the requirements of select 

material unless otherwise specified or indicated on the Drawings. 
E. Placement: 

1. General: 
a. Lines and grades: 

1) Construct backfills, embankments, fills, and road fills, at locations 
and to lines and grades indicated on the Drawings. 

2) Overbuild all permanent fill slopes by at least 1 foot and then cut to 
final grade to provide adequate compaction ofthe remaining fill. 

2. Embankments: 
a. Place loose material in successive layers that do not exceed 8 inches in 

loose thickness. 
b. Soil may be placed in loose lifts up to 12 inches in thickness, at the 

ENGINEER'S discretion, i f the CONTRACTOR'S means and methods 
consistently obtain the required densities with the equipment on site. I f 
compaction test results are not satisfactory, loose lift thickness will be 
reduced at the ENGINEER'S discretion. 

c. Bring each layer to a moisture content within ± 2 percent of optimum 
moisture content before compacting. 

d. All lifts of fill materials shall be compacted to 95% ofthe maximum dry 
unit weight determined using the ASTM D698 standard method of 
compaction. 
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e. Defective compacted embankments: Remove/rework and recompact. 
d. In disposal areas: In disposal areas as indicated on the Drawings, bring fill up 

in an essentially level layer over entire spoil area indicated: 
1) Continue filling spoil area until disposal of surplus excavated material 

is completed. 
2) Slope edges of fill area at between 1 and 2 horizontal to 1 vertical to 

the intersection with existing grade. 
3) Provide slopes that are smooth and uniform. 
4) Level finished surface of disposal area to within 4 inches of elevation 

indicated on the Drawings. 
e. Clods or hard lumps of earth of 4 inches in greatest dimension: Break up 

before compacting material in embankments, except as provided as follows: 
1) When fill material includes large rocky material or hard lumps, such 

as hardpan or cemented gravel which cannot be broken readily, 
distribute such material throughout fill. 

2) Place sufficient earth or other fine material around larger material as it 
is deposited so as to fill interstices and produce dense, compact fill. Do 
not place such material within 2 feet of finish grade of fill. 

3.4 FIELD QUALITY CONTROL 

A. Tests: 
1. Confirmation tests: 

a. CONTRACTOR'S responsibilities: 
1) Accomplish specified compaction for backfills, fills, and other 

earthwork. 
2) Control operations by confirmation tests to verify that compaction 

work complies, and is complying at all times, with requirements 
specified in this Section concerning compaction, control, and testing. 

3) Cost of confirmation tests: Paid for by the CONTRACTOR. 
4) Qualifications of CONTRACTOR'S testing laboratory: Perform 

confirmation testing by soils testing laboratory acceptable to the 
ENGINEER. 

5) Copies of confirmation test reports: Submit promptly to the 
ENGINEER. 

b. Frequency of confirmation testing: 
1) Perform testing not less than the following: 

a) Embankments: 1 test every 500 cy or every other lift, whichever is 
more frequent. 

b) Pipe Trenches: 
(1) 2 every 500 linear feet 
(2) At each test location include tests for each type or class of 

backfill from bedding to finish grade. 
2. Compliance tests: 

a. Periodic compliance tests will be made by the ENGINEER to verify that 
compaction is meeting requirements previously specified. 

b. I f compaction fails to meet specified requirements, perform remedial work 
by one of the following methods: 
1) Remove and replace materials at proper density. 
2) Bring density up to specified level by other means acceptable to the 
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ENGINEER, 
c. Retesting: 

1) CONTRACTOR bears the costs of retesting required to confirm and 
verify that remedial work has brought compaction within specified 
requirements. 

2) CONTRACTOR'S confirmation tests during performance of remedial 
work: Double the normal rate of testing specified. 

B. Tolerances: 
1. Finish grading of embankments, and fills: 

a. Perform fine grading such that finish surfaces are never above the grade or 
cross section indicated on the Drawings and are never more than 0.10 feet 
below. 

2. Finish grading of surfaces: 
a. Reasonably smooth, compacted, and free from irregular surface changes. 
b. Provide degree of finish that is ordinarily obtainable from blade grader 

operations, except as otherwise specified. 
c. Finish ditches and gutters so that they drain readily. 

3.5 ADJUSTING 

A. Finish grades of excavations, backfills, and fills: 
1. Repair and reestablish grades to required elevations and slopes due to any 

settlement or erosion that may occur from action of the elements or any other 
cause prior to final acceptance. 

3.6 PROTECTION 

A. Finish grades of backfills, cuts, excavations, and fills: 
B. Protect newly graded areas from erosion and deterioration. 

END OF SECTION 
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SECTION 02400 

SUBGRADE PREPARATION 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Final subgrade preparation. 

B. Certification of subgrade soil. 

1.2 RELATED SECTIONS 

A. Section 02200 - Site Preparation 

B. Section 02300 - Earthwork 

C. Section 02714 - Geotextile Fabric 

D. Section 02771 - 40-mil HDPE 

1.3 PROJECT RECORD DOCUMENTS 

A. Submit subgrade certification reports to QA Inspector to countersign prior to covering the area 
with geosynthetic liner. Liner installation work cannot proceed without written certification 
reports and approval from QA Inspector. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Only limited offsite soil material will be required for this portion ofthe project. Portions of the 
subgrade preparation may require excavation. Suitable excavated materials may be used as 
compacted fill with ENGINEERS prior approval. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify existing site conditions are in a condition suitable for initiating final grading procedures. 

3.2 FINAL GRADING 

A. Prepare subgrade soils to receive 40-mil High Density Polyethylene (HDPE) liner by means of 
grading, rolling and/or track walking. 
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B. Subgrade will be free from rocks or other sharp objects, mounds, depressions, ridges or any 
anomaly that may cause concentrated stress or puncture to the HDPE. 

3.3 SUBGRADE APPROVAL AND CERTIFICATION 

A. CONTRACTOR will certify subgrade prior to material placement. 

B. CONTRACTOR (QC Inspector) will provide QA Inspector with daily, written certification of 
subgrade approval for the QA Inspector's countersignature prior to HDPE placement. 

END OF SECTION 
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SECTION 02714 

GEOTEXTILE FABRIC 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Geotextile fabric 

1.2 RELATED SECTIONS 

A. Section 02200 - Site Preparation 

B. Section 02300 - Earthwork 

C. Section 02400 - Subgrade Preparation 

D. Section 02771 - 40-mil HDPE 

1.3 REFERENCES 

A. Latest Version of American Society for Testing and Materials (ASTM) Standards: 

B. Latest Version of the Geosynthetic Research Institute (GRI) Standards: 

1.4 DEFINITIONS 

A. Minimum Average Roll Value (MARV): Property value calculated as typical minus two 
standard deviations. Statistically, it yields a 97.7 percent degree of confidence that any sample 
taken during quality assurance testing will exceed value reported. 

C. Typical Roll Value: Property value calculated from average or mean obtained from test data. 

1.5 SUBMITTALS 

A. The CONTRACTOR shall provide the ENGINEER a certificate stating the name of the 
geotextile manufacturer, product name, style, chemical compositions of filaments or yarns and 
other pertinent information to fully describe the geotextile. ENGINEER will forward material 
approval to both the QA and QC personnel. 

B. ENGINEER will provide written approval of geotextile prior to ordering material. 

C. The Manufacturer is responsible for establishing and maintaining a quality control program to 
assure compliance with the requirements of the specification. 
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D. Manufacturing Quality Control (MQC) test results shall be provided upon request. 

1.6 DELIVERIES, STORAGE, AND HANDLING 

A. Geotextile labeling, shipment and storage shall follow ASTM D 4873. All geotextile shall be 
stored, handled and installed in accordance with manufacturer's referenced UV exposure 
time. 

C. Product labels shall clearly show the manufacturer or supplier name, style name, and roll 
number. 

D. Each shipping document shall include a notation certifying that the material is in accordance 
with the manufacturer's certificate. 

E. Each geotextile roll shall be wrapped with a material that will protect the geotextile from damage 
due to shipment, water, sunlight, and contaminants. The protective wrapping shall be maintained 
during periods of shipment and storage. I f the wrapping is damaged prior to installation, the 
outer wrap of geotextile material must be discarded before installation. 

1.7 QUALITY ASSURANCE SAMPLING, TESTING, AND ACCEPTANCE 

Geotextile: No testing required. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Huesker 

B. Approved Equivalent 

2.2 MATERIALS 

A. Geotextile (Huesker - Comtrac P45/45 or approved equal) 

1. High strength polypropylene woven geotextile with minimum mass per unit area of 
7oz/yd2. 

2. Resistant to ultraviolet degradation and to biological and chemical environments 
normally found in soils. 

3. Minimum Average Roll Values (MARV) as indicated in the following table: 
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Property 

Grab Tensile Strength 

Grab Elongation 

Puncture Strength 

Burst Strength 

Trapezoidal Tear 

Apparent Opening Size 
(AOS) 

Permittivity 

Water Flow Rate 

UV Resistance (percent 
retained at 500 hours) 

Test Method 

ASTM D 4632 

ASTM D 4632 

ASTM D 4833 

ASTM D 3786 

ASTM D 4533 

ASTM D 4751 

ASTM D 4491 

ASTM D 4491 

ASTM D 4355 

Units 

lbs 

Percent 

lbs 

psi 

lbs 

US 
Sieve 

sec" 

gpm/ft2 

Percent 

Property 
Requirement 
360 x 300 

15% x 10% 

150 

700 

200 

30 

0.4 

30 

80 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Subgrade should have been smoothed and debris removed prior to geotextile placement. 

B. Prepare surfaces to receive geotextile; remove any foreign matter from the subgrade. 

3.2 INSTALLATION 

A. The geotextile shall be placed in intimate contact with subgrade without wrinkles or folds. 
The geotextile shall be placed in such a manner that placement of the overlying materials will 
not excessively stretch so as to tear the geotextile. 

B. Sandbags shall be used to hold fabric in place as necessary. Penetrating anchors may be allowed 
if approved by the ENGINEER. 

C. Adjacent rolls of geotextile shall be sewn the full length of the adjacent roll using a "J" stich to 
form the seam. Prayer seams are not allowed. 

D. Overlapped roll ends shall be a minimum of 10 feet in all instances or as directed by the 
ENGINEER. 
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E. When overlapping, successive lengths of the geotextile shall be overlapped in the direction of fill 
placement with subsequent rolls or panels being placed beneath the previous filled panel or roll. 

F. Care shall be taken during installation so as to avoid damage occurring to the geotextile as a 
result of the installation process. Should the geotextile be damaged during installation the 
material shall be removed and replaced by the CONTRACTOR. 

G. Field monitoring shall be performed to verify that fill placement does not damage the geotextile. 

H. Any geotextile damaged during backfill placement shall be replaced as directed by the QA 
Inspector, at the CONTRACTOR'S expense. 

END OF SECTION 
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SECTION 02771 

40-mil smooth HDPE 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Furnish and install a 40 mil, high-density polyethylene (HDPE) geomembrane liner (smooth). 

1.2 RELATED SECTIONS 

A. Section 02200 - Subgrade Preparation 

B. Section 02300 - Earthwork 

C. Section 02400 - Subgrade Preparation 

D. Section 02714 - Geotextile Fabric 

1.3 REFERENCES 

A. Latest Version of American Society for Testing and Materials (ASTM) 
Standards: 

B. Latest Version ofthe Geosynthetic Research Institute (GRI) Standards: 

1.4 DEFINITIONS 

A. Batch: A quantity of resin, usually the capacity of one railcar, used in the fabrication of the 
geomembrane sheet. The finished sheet will be identified by a roll number corresponding to 
the particular quantity of resin used. 

B. Bridging: The condition when geomembrane becomes suspended over its subgrade due to 
contraction of the material or poor installation. 

C. Construction Quality Control (QC) Personnel: The party, secured by the CONTRACTOR, that is 
responsible for all of the CONTRACTOR'S Construction Quality Control activities related to 
installation of the geosynthetic components of the lining system. 

D. Construction Quality Assurance (QA) Personnel: The site representative of the OWNER 
responsible for site Quality Assurance documentation. 

E. Extrudate: The molten polymer that is emitted from an extruder during seaming using either 
extrusion fillet or extrusion flat methods. The polymer is initially in the form of a ribbon rod, 
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bead or pellets. 

F. Fabricator: The party responsible for the fabrication of geomembrane panels constructed from 
rolls received from the manufacturer. 

G. Geomembrane: An essentially impermeable membrane used as a solid or liquid barrier. In the 
context of this project it implies a 40-mil high density polyethylene (HDPE) smooth product. 

H. Geomembrane Manufacturer: The party responsible for the production of the geomembrane rolls 
from resin and for the quality of the resin. 

I . Liner: An essentially impermeable membrane used as a solid or liquid barrier. Synonymous term 
for geomembrane. 

J. Subgrade: The soil or upon which the geomembrane lies. 

K. Installer: The party responsible for field handling, transporting, storing, deploying, seaming, 
temporary restraining (against wind), and installation of the geomembrane. 

L. Panel: The unit area of geomembrane that will be seamed in the field. If the geomembrane is not 
fabricated into panels in a factory, a panel is identified as a roll or portion of a roll without any 
seams. 

1.5 SUBMITTALS 

A. Product Data: Submit the following to ENGINEER for written approval (ENGINEER shall 
forward approval to both QA and QC personnel) prior to ordering: 

1. Resin Data. 

a. Statement of production date or dates. 
b. Product Certifications. 
c. Copy of quality control certificates issued by manufacturer. 
d. Test reports from manufacturer. 

2. Geomembrane Roll Data. 

a. Statement of production date or dates. 
b. Laboratory test results and certification stating that the geomembrane meets the 

product requirements (see Part 2 Products). 
c. Certification stating that all geomembrane rolls are furnished by one supplier, and that all 

rolls are manufactured from one resin type obtained from one resin supplier. 
d. Copy of quality control certificates issued by manufacturer. 
e. Test reports from the manufacturer. 
f. Typical results of complete notched constant tensile load test (GRI-GM-5) for specified 

resin and sheet thickness. 
g. Statement certifying that no reclaimed polymer is added to the resin. 
h. Statement listing percentages/total of processing aids, antioxidants, and other additives 
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other than carbon black added to or in the resin, 
i . Geomembrane delivery, storage, and handling instructions, 
j . Geomembrane installation instructions, 
k. Sample warranties for review. 

3. Extrudate Beads and/or Rod. 

a. Statement of production date or dates. 
b. Laboratory certification stating that the extrudate meets the product requirements (see 

Part 2 - Products). 
c. Certification stating that all extrudate is manufactured by one manufacturer and resin is 

supplied from one supplier. 
d. Copy of quality control certificates issued by manufacturer. 
e. Test reports from the manufacturer. 
f. Certification stating that the extrudate bead or rod resin is the same type, from the same 

manufacturer and compatible with the resin used to manufacture the geomembrane 
supplied for this project. 

B. Schedules and Drawings (Installer) 

1. Submit installation schedule to OWNER and ENGINEER. Include hours worked per day, 
week and per shift. 

2. Installation layout drawings: Four weeks prior to installation of geomembrane, submit 
drawings to ENGINEER showing the panel layout indicating both fabricated (if applicable) 
and field seams, and details not conforming to the Drawings. Upon ENGINEER review, use 
these drawings for installation of geomembrane. 

C. Qualifications (Installer). 

1. Submit two weeks prior to installation, name of installer, and resume of installation 
supervisor/field ENGINEER to be assigned to the project. ENGINEER shall review and 
approve installers and forward approval to both the QA and QC personnel. 

2. Submit, two weeks prior to installation, resume of master seamer. 

3. Submit, two weeks prior to installation, resumes of installation seamers performing seaming 
operations. 

D. Field Quality Control Documents (Installer). Follow project Construction QA/QC Plan. 

E. Submit upon completion of the installation: (Installer). 

1. Certificate stating the liner has been installed in accordance with the Drawings and 
Specifications. 

2. The warranty obtained from the manufacturer/fabricator and the installation warranty. 
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3. As-built drawings showing location of panels, seams, repairs, patches, and destructive 
samples, including measurements. 

4. Copies of seam test results. 

1.6 QUALIFICATIONS 

A. Manufacturer/Fabricator/Installation Qualifications: The following are pre-qualified. 
Substitutions may be considered. 

1. GSE Lining Technology, Inc. 

2. Agru 

3. Poly flex 

B. Installer: Must have successfully installed a minimum of 10,000,000 square feet of welded 
polyethylene geomembrane with documented references. 

C. Master Welder Qualifications: Must have completed a minimum of 5,000,000 square feet of 
polyethylene geomembrane seaming work using the type of seaming apparatus proposed for use 
on this project. 

D. Other Seamers Qualifications: Must have seamed a minimum of 1,000,000 square feet of HDPE 
geomembrane. 

1.7 LABELING, DELIVERY, STORAGE, AND HANDLING (MANUFACTURER) 

A. Labeling. 

1. Each roll of geomembrane delivered to the site shall be labeled by the manufacturer. The 
label shall clearly state the manufacturer's name, product identification, thickness, length, 
width and roll number. 

2. The label shall be found on either of the end caps, an inside edge of the core, and outside the 
core. 

B. Delivery. 

1. Deliver materials to the site only after ENGINEER accepts required submittals. 

2. Separate damaged rolls from undamaged rolls and store at locations designated by QA 
Inspector until QA Officer determines proper disposition of the material. 

3. QA Officer will determine damage. 

4. Deliver in rolls, do not fold. 
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C. Storage on Site: (Installer). 

1. Store geomembrane rolls in the space allocated by OWNER. 

2. Store geomembrane rolls to protect from puncture, dirt, grease, water, moisture, mud, 
mechanical abrasions, excessive heat or other damage. 

3. Store geomembrane rolls on CONTRACTOR prepared surface (not on wooden pallets). 

4. Stack geomembrane no more than four rolls high. 

D. Handling on Site: (Installer). 

1. Use appropriate handling equipment to load, move, or deploy geomembrane rolls. 
Appropriate handling equipment includes cloth chokers and spreader bar for loading, 
spreader, and roll bars for deployment. Dragging panels on ground surface will not be 
permitted. 

2. Do not fold geomembrane material; folded material will be rejected. 

3. CONTRACTOR is responsible for off-loading, storage, and transporting material from 
storage area to installation site. 

1.8 QUALITY CONTROL 

A. The CONTRACTOR will engage and pay for the services of a party responsible for the 
continuous testing and documentation ofthe geomembrane material being installed. Testing will 
be performed in accordance with both the Construction QA/QC Plan and these Specifications. 

1.9 QUALITY ASSURANCE 

A. OWNER will engage and pay for the services of independent Construction Quality Assurance 
(QA) Personnel. 

2.0 WARRANTY 

A. Provide manufacturer's warranty for geomembrane material in compliance with provisions of the 
Conditions of the Contract. Provide a minimum 20-year pro rata warranty for the material 
against deterioration due to exposure to the elements, either exposed or buried. The warranty for 
material must cover costs of material replacement and installation; assuming the area is rendered 
in a clean, dry unencumbered condition. In the event the area cannot be rendered as such, 
compensation for defective material will be provided to OWNER on a pro rata basis for the 
estimated cost to OWNER at that time of supplying and installing material to a clean, dry, and 
unencumbered condition by a third party installer. 

B. Installation: Provide an installation warranty for geomembrane material in compliance with 
the conditions of the Contract. Provide a minimum of 2-year non-pro rata warranty for the 
installation against defects. 
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PART 2 - PRODUCTS 

2.1 GEOMEMBRANE RESIN 

A. Meet the following requirements unless otherwise approved: 

Test Test Designation Requirements 
Density (g/cc) ASTM D-792 Method A or ASTM D-1505 0.94 minimum 
1 Measure on pure resin without additives. 

2.2 GEOMEMBRANE 

A. Manufacturing. 

1. Do not exceed a combined maximum total of 1 percent by weight of additives other than 
carbon black or pigment. Identify percentage of processing aids, antioxidants, and other 
additives other than carbon black. 

2. Do not exceed 3.5 percent by weight of finished geomembrane for total combined processing 
aids, antioxidants, carbon and other additives. Do not exceed 3% carbon black by weight. 

3. All additives for UV protection, thermal stability, color, or processing agents must not 
"bloom" to the surface over time or inhibit welding. 

4. Provide finished product free from blemishes, holes, pin holes, bubbles, blisters, excessive 
gels, undispersed resins, and/or carbon black, contamination by foreign matter and nicks or 
cuts on edges. 

5. Roll manufactured sheets or panel for shipment. 

6. Geomembrane may consist of standard black or light reflective white meeting the following 
requirements unless otherwise approved: 
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2.3 EXTRUDATE ROD OR BEAD 

A. Extrudate rod or bead must: 

1. Meet the geomembrane manufacturer requirements. 

2. Be made from same resin as the geomembrane. 

3. Have thoroughly dispersed additives throughout rod or bead. 

4. Contain 2 to 3 percent carbon black content. 

5. Be free of contamination by moisture or foreign matter. 

2.4 WELDING EQUIPMENT 

A. Supplied seam welding accessories must meet the following requirements: 

1. Maintain sufficient operational seaming apparatus to continue work without delay. 

2. Use power source capable of providing constant voltage under combined line load. 

3. Provide protective lining and splash pad large enough to catch spilled fuel under electric 
generator, if located on liner. 

4. Tensiometers capable of measuring seam strength, calibrated and accurate as per applicable 
ASTM standards. 

5. Dies for cutting seam samples. 

2.5 MANUFACTURER SOURCE QUALITY CONTROL 

A. Provide Manufacturers Quality Control Documentation. 

PART 3 - EXECUTION 

3.1 EXAMINATION OF GEOMEMBRANE SUBSURFACE 

A. Follow procedures set forth in the QA/QC Plan. No geomembrane shall be deployed without 
written subgrade acceptance. 

B. Grade changes rounded to min. 12-inch radius. 

C. Subgrade will be free from rocks or other sharp objects, mounds, depressions, ridges or any anomaly 
that may cause concentrated stress or puncture the geomembrane. 
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.2 PREPARATION 

A. Repair damage caused to subgrade during deployment. 

B. Prepare anchor trenches as shown in Drawings. 

C. Perform trial seam welds as follows: 

1. Perform trial welds on samples of geomembrane to verify the performance of welding 
equipment, seaming methods, and conditions. 

2. No seaming equipment or welder will be allowed to perform production welds until equipment 
and welders have successfully completed trial weld. 

3. Frequency of trial welds: 

a. Minimum of one trial weld per day prior to the start of work in the morning and one after 
lunch. 

b. When directed by the QA Personnel. 

4. Make trial welds in the same surroundings and environmental conditions as the production 
welds, i.e., in contact with subgrade. 

5. Make trial weld sample at least 2 feet long and 12 inches wide with the seam centered 
lengthwise. 

6. Cut six, one-inch wide test strips from opposite ends of the trial weld. 

7. Allow coupons (strips) to cool before testing. Testing should be conducted at 70 degrees (plus 
or minus 4 degrees) Fahrenheit. Coupons temperatures greater than 70 degrees may result in 
lowered strengths. 

8. Quantitatively test specimens for peel adhesion and bonded seam strength. Peel and shear values 
shall meet or exceed the following as specified in GRI GM-19: 

Geomembrane Nominal Thickness 40 mils 
Hot Wedge Seams(1) 

Shear strength(2), lb/in 
Shear elongation at break ( 3 ) % 
Peel Strength(2), lb/in 
Peel separation, % 

80 
50 
60 
25 

Extrusion Fillet Seams 
Shear strength(2), lb/in 
Shear elongation at break ( 3 ) % 
Peel Strength(2), lb/in 
Peel separation, % 

80 
50 
52 
25 
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Notes for Table 
1. Also for hot air and ultrasonic seaming methods 
2. Value listed for shear and peel strengths are for 4 out of 5 specimens, the 5th specimen 

can be as low as 80% of the listed value 
3. Elongation measurements should be omitted for field testing. 

9. Repeat the trial weld in its entirety when any of the trial weld samples fail in either peel or shear. 

10. When repeated trial weld fails, do not use welding apparatus and welder until deficiencies or 
conditions are corrected and two consecutive successful trial welds are achieved. 

3.3 INSTALLATION 

A. Protection 

1. Do not use geomembrane surface as work area for preparing patches, storing tools and supplies, 
or other uses. Use protective cover as work surface, if necessary. 

2. Instruct workers about requirements for protection of geomembrane such as handling 
geomembrane material in high winds, handling equipment, and walking on geomembrane 
surfaces. Shoes of personnel walking on geomembrane shall be such that they will not damage 
the liner. Smoking, eating, placing heated equipment directly on geomembrane or other activities 
that may damage geomembrane is prohibited. 

3. Hold a daily meeting to discuss and coordinate work activities as detailed in the QA/QC Plan. 

4. Do not operate equipment without spark arresters in vicinity of geomembrane material, or place 
generators or containers of flammable liquid on geomembrane without the use of a splash pad. 

5. Protect geomembrane from vehicular traffic and other hazards. 

6. Keep geomembrane clean and free of debris during placement. 

B. Geomembrane Deployment. 

1. Give careful consideration to the timing and temperature during deployment. The QC Personnel 
will focus on verifying that (a) there is no bridging or stresses in the geomembrane and (b) there 
are no wrinkles in the geomembrane that will fold over when covering with soil material. Ideally, 
deployment, welding, and covering would all occur at the same temperature. In a practical sense, 
CONTRACTOR should strive to perform these activities within as narrow a temperature range 
as practical, and avoid these activities during peak hot or cold conditions.. 

2. Panel Identification: Assign each panel an identifying code number of letter consistent with 
CONTRACTOR'S submitted panel layout drawing. The coding should be coordinated with the 
QA Personnel. 
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3. Daily Panel Deployment: Deploy no more panels in one shift than can be welded during that 
same day. 

4. Do not deploy geomembrane during precipitation or moisture events (e.g. fog, drizzle, dew), or 
during excessive wind. 

5. Do not damage geomembrane by handling, trafficking, leakage of hydrocarbons or any other 
means. 

6. Install miscellaneous products required to complete geomembrane installation according to 
manufacturer's recommendations. 

7. Unroll geomembrane panels using methods that will not damage, stretch or crimp geomembrane. 
Protect underlying surface from damage. CONTRACTOR shall be solely responsible for 
protection of the subgrade. The QC Personnel will verify that the soils underlying the 
geomembrane are not damaged. 

8. Use methods that minimize wrinkles and differential wrinkles between adjacent panels. 

9. Temporarily weight geomembrane sheets with sandbags as necessary to anchor or hold them in 
position during installation. Use continuous hold-downs along edges to reduce wind flow under 
sheet. 

a. Sandbag fabric shall be sufficiently close knit to preclude fines from working through bags. 
b. Substitution of sandbags with tires or the use of paper bags even plastic lined paper bags is 

prohibited. Burlap bags may be used if lined with plastic. 
a. Immediately remove damaged or improperly sealed bags from the work area, and clean up 

the area affected. 

10. Anchor edges of geomembrane as shown in Drawings. 

11. Protect geomembrane in area of heavy traffic by placing protective cover that is compatible with 
and will not damage geomembrane. 

12. Repair damage to subgrade or other underlying materials prior to completing deployment of 
geomembrane. 

13. Do not allow vehicular traffic directly on geomembrane, with the exception of a low psi, 
lightweight vehicle such as a 4-wheel ATV or similar equipment. 

14. Remove wrinkled or folded material. 

15. Visually inspect geomembrane for imperfections. Mark faulty or suspect areas for repair. 

16. Install material to account for shrinkage and contraction while avoiding wrinkles. Install material 
stress-free with no bridging before it is covered. Add material as needed to avoid bridging. 
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17. Before wrinkles fold over, attempt to push them out. For wrinkles that cannot be pushed out, cut 
them out and repair cuts at the direction of the QA Personnel. 

C. Geomembrane Seam Layout. 

1. Orient seams parallel to line of a maximum slope, i.e., orient down not across slope. 

2. Minimize number of field seams in corners, odd-shaped geometric locations and outside corners. 

3. Keep horizontal seams (seams running approximately parallel to slope contours) at least 6 feet 
away from toe or crest of slope. 

4. Use seam numbering system compatible with panel number system. 

5. Shingle panels on all slopes and grades as indicated in panel layout drawing. 

D. Geomembrane Seam Welding Personnel. 

1. Provide at least one welder (master welder) who has experience welding over 5 million 
square feet of geomembrane using the same type of welding apparatus in use at site. 

2. Qualify personnel performing welding operations by experience and by successfully passing 
field-welding tests performed on site. 

3. Master welder will provide direct supervision over other welders. 

E. Geomembrane Seam Welding Equipment. 

1. Extrusion welder: Equipped with gauges showing temperatures in extruder apparatus and at 
nozzle. Temperature at nozzle may be measured by external temperature gauges. 

2. Fusion welder: Automated variable speed vehicular mounted apparatus equipped with 
devices adjusting and giving temperatures at wedge. Pressure controlled by spring, 
pneumatic, or other system that allows for variation in sheet thickness. Rigid frame fixed 
position equipment is not acceptable. 

3. Maintain adequate quality of welding apparatus and spare welders in order to avoid delaying the 
project. 

4. Use power source capable of providing constant voltage under combined line load. 

5. Keep HDPE feed line clean and free of debris. 

F. Geomembrane General Welding Procedures: 

1. Do not commence welding with welding equipment until trial weld test sample, made by that 
equipment, passes test. 
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2. Clean surface of grease, moisture, dust, dirt, debris, or other foreign material. 

3. Overlap panels a minimum 3 inches for extrusion welding. 

4. Do not use solvents or adhesives. 

5. Extend welding to the outside edge of all panels. 

6. If required, provide a firm substrata by using a flat board, conveyor belt, or similar hard surface 
directly under the weld overlap to achieve firm support. 

7. Provide adequate illumination if welding operations are carried out at night. 

8. Cut fishmouths or wrinkles along the ridge of the wrinkle in order to achieve a flap overlap. 
Extrusion weld the cut fishmouths or wrinkles where the overlap is more than 3 inches. When 
there is less than 3 inches overlap, patch with an oval or round patch extending a minimum of 6 
inches beyond the cut in all directions. 

9. Weld only when ambient temperature, measured immediately above, but not in contact with the 
geomembrane, is between 40°F (5°C) and 104°F (40°C). 

G. Geomembrane Defects and Repairs. 

1. Examine all welds and non-weld areas of the geomembrane for defects, holes, blisters, 
undispersed raw materials, and any sign of contamination by foreign matter. The surface of the 
geomembrane shall be clean at the time of the examination. 

2. Repair and non-destructively test each suspect location both in weld and non-weld areas. Do not 
cover geomembrane at locations which have been repaired until test results with passing values 
are available. 

H. Geomembrane Extrusion Type of Welding. 

1. Use extrusion welding only for repairs (e.g., patches, caps) and areas not accessible to fusion 
welding equipment. 

2. Purge welding apparatus of heat-degraded extrudate before welding. 

3. Bevel top edges of geomembrane a minimum of 45 degrees and full thickness of geomembrane 
before extrusion welding. 

4. Clean seam welding surfaces of oxidation by disc grinder or equivalent not more than 30 minutes 
before extruding weld. Change grinding discs frequently. Do not use clogged discs. 

5. Do not remove more than 4 mils of material when grinding. 
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6. Grind across, not parallel to, welds. 

7. Cover entire width of grind area with extrudate. Abrasion from grinding shall not extend beyond 
the area extruded. 

8. When restarting welding, grind ends of all welds that are more than five minutes old. 

I . Geomembrane Hot Wedge Welding. 

1. Place smooth insulating plate or fabric beneath hot welding apparatus after usage. 

2. Protect against moisture build-up between panels. 

3. If welding cross seams, conduct field test welds at least every four hours. 

4. Bevel edges of top and bottom panels on cross seams. 

5. Do not weld on geomembrane until equipment has passed trial weld test. 

6. Extrusion-weld a repair patch over all seam intersections as described in 3.5. 

3.4 FIELD QUALITY CONTROL AND QUALITY ASSURANCE 

A. General 

1. Manufacturer, Fabricator, and Installer will participate in and conform to all terms and 
requirements ofthe Construction QA/QC Plan, Drawings, and these Specifications. 
CONTRACTOR is responsible for assuring this participation. Quality control and quality 
assurance requirements are as specified in this paragraph and as presented in the 
Construction QA/QC Plan. If there is a discrepancy in the construction documents, the order 
of hierarchy shall be 1) Plans, 2) QA/QC manual, and 3) Specifications. 

B. Conformance Testing (Performed by QC with separated equipment). 

1. Perform conformance testing at the rate of 1 QC test per every 20 QA tests. 

C. Field Testing (Performed by Installer). 

1. General: Non-destructively test all field seams over their full length using a vacuum test unit, 
pressure testing, or other approved methods. Perform testing as the seaming progresses and not 
at the completion of all the field seaming. Complete all required repairs in accordance with this 
Specification and accepted Industry Standards. 

2. Vacuum Testing. 

a. Equipment, comprised of the following: 
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1) A vacuum box assembly consisting of a rigid housing, a transparent viewing window, a 
soft neoprene gasket attached to the bottom, port hole, or valve assembly, and a vacuum 
gauge. 

2) A vacuum pump assembly equipped with a pressure control. 
3) A rubber pressure/vacuum hose with fittings and connections. 
4) A soapy solution and an applicator. 

b. Test Procedures. 

1) Place the box over the area wetted with a soapy solution. 
2) Ensure that a leak-tight seal is created. 
3) Energize the vacuum pump and reduce the vacuum box pressure to approximately 10 

inches of mercury (5 psi, gauge). 
4) Examine the geomembrane through the viewing window for the presence of soap 

bubbles for a period of not less than ten seconds. 
5) All areas where soap bubbles appear shall be marked and repaired in accordance with 

repair procedures described in this specification. 

3. Pressure Testing for penetrations or other difficult areas not accessible for vacuum testing. 

a. Equipment and Materials. 

1) Bicycle-type pump. 
2) Football-type needle for pumping. 
3) Pressure gauge. 

b. Procedures. 

1) Place needle into channel between welds, sealing off the other end of a seam. Pump 
pressure within seam to 30 psi and hold, recording pressure on pressure gauge. 

2) Hold pressure for at least 5 minutes. As long as the pressure does not drop more than 3 
psi, the seam passes. 

3) Before releasing pressure, cut the blockage at the far end of the seam tested. I f the 
pressure releases, the seam can be accepted. I f the pressure does not release, there is 
intermediate blockage and iterative testing is required to verify the actual length of seam 
tested. 

4. Destructive Testing (performed by Installer), 

a. Location and Frequency of Testing. 

1) Collect destructive test samples at a minimum frequency of one test location per average 
500 feet of seam length. 

2) Determine test locations during welding. Locations may be prompted by suspicion or 
excess crystallinity, contamination, offset welds, or suspected defect. QC Inspector will 
be responsible for choosing the locations. 

3) The QA Inspector may increase the test frequency based on marginal results. 
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b. Sampling Procedures. 

1) Cut samples at locations designated by the QC Inspector as the welding progresses. 
Verify that destructive test results have been obtained before the geomembrane is 
covered by another material. 

2) QC Inspector will number each sample and mark sample number and location in 
compliance with the Construction QA/QC Plan. 

c. Immediately repair all holes in the geomembrane resulting from destructive test sampling. 
Repair in accordance with repair procedures described in this Section. Test the continuity of 
the repair in accordance with this Section. 

d. Size of Sample: minimum 12 inches wide by 36 inches long with the seam centered 
lengthwise. Cut a one-inch wide strip from each end of the sample and test these for (shear 
and peel) in the field. Cut the remaining sample into three parts for distribution as follows: 

1) One portion for Installer: 12 inches by 12 inches. 
2) Two portions to QA Inspector for archive storage and testing: minimum 12 inches by 12 

inches. 

e. Field Testing (Performed by Installer) 

1) Test the two, one-inch wide strips specified in paragraph d above by tensiometer for 
peel and shear, respectively. 

2) Both test strips must meet peel and shear requirements for welded seams specified in 
this Section. 

3) If any field test sample fails, follow failed test procedures outlined in this Section. 

D. Failed Weld Procedures. 

1. Follow these procedures when there is a destructive test failure. Procedures apply when test 
failure is determined by the QC Inspector or QA Inspector, or by field tensiometer. Follow one 
of the following two options: 

a. First Option. 

1) Reconstruct the seam between any two passing test locations. (Cannot extrusion weld 
flap.) 

b. Second Option. 

1) Trace the weld at least 10 feet minimum in both directions from the location of the failed 
test, or to the end ofthe weld. 

2) Obtain a small sample at both locations for additional peal and shear tests. 
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3) Perform additional peal and shear tests. 
4) If the additional peal and shear tests pass, then reconstruct the weld or cap between the 

two test sample locations that bracket the failed test location. 
5) If any sample fails, then repeat the process to establish the zone in which the weld must 

be reconstructed. 

E. Acceptable Welded Seams. 

1. Bracketed by two locations from which samples have passed additional peal and shear tests. 

2. For reconstructed seams exceeding 50 feet, a sample taken from within the reconstructed weld 
passes destructive testing. 

F. Seams That Cannot Be Non-Destructively Tested: Perform the following: 

1. If the weld is accessible to testing equipment prior to final installation, non-destructively test the 
weld prior to final installation. 

2. If the weld cannot be tested prior to final installation, cap strip the weld. The welding and cap-
stripping operations must be observed by the QC and QA Personnel for uniformity and 
completeness. 

3.5 REPAIR PROCEDURES 

A. Remove damaged geomembrane and replace with acceptable geomembrane materials if damage 
cannot be satisfactorily repaired. 

B. Repair, removal, and replacement is at CONTRACTOR'S expense if the damage results from 
CONTRACTOR'S or Installer's activities or material defects. 

C. Repair any portion of the geomembrane exhibiting a flaw, or failing a destructive or non-destructive 
test. Do not commence welding on liner until trial weld test sample passes trial test. Repair 
procedures available include: 

1. Patching: Used to repair large holes (over 3/8-inch diameter), tears, pinholes or other minor, 
localized flaws. 

2. Abrading: Used to repair small sections of seams. 

3. Spot welding or seaming: Used to repair small tears (less than 2 inches long), pinholes or other 
minor, localized flaws. 

4. Capping: Used to repair large lengths of failed seams. 

5. Removing the seam and replacing with a strip of new material. 

D. In addition, satisfy the following procedures: 
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1. Abrade geomembrane surfaces to be repaired (extrusion welds only) no more than one-half (112) 
hour prior to the repair. 

2. Clean and dry all surfaces at the time of repair. 

3. Extend patches or caps at least 6 inches beyond the edge ofthe defect, and round all corners of 
material to be patched and the patches to a radius of at least 3 inches. 

E. Verification of repair: 

1. Number and log each patch repair. 

2. Non-destructively test each repair using methods specified in this Section. 

3. Additional destructive tests may be required at the discretion of QA Personnel. 

4. Reconstruct repairs until tests indicate passing results. 

3.6 CLEANUP 

A. Clean up work area as work proceeds. Take particular care to ensure that no trash, tools, or other 
unwanted materials are trapped beneath the geomembrane and that scraps of geomembrane material 
are removed from the work area prior to completion of the installation. 

3.7 GEOMEMBRANE ACCEPTANCE 

A. CONTRACTOR retains all ownership and responsibility for the geomembrane until acceptance by 
Owner. 

B. Owner will accept geomembrane installation when: 

1. All required documentation from the Manufacturer, Fabricator (if applicable), and Installer 
has been received and accepted. 

2. The geomembrane installation is finished. 

3. Test reports verifying completion of all field seams and repairs, including associated testing, is in 
accord with the Section. 

4. Written certification documents and drawings have been received by OWNER. 

END OF SECTION 
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